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ELECTRIC LIGHTING IN NOTTINGHAM. 





AT the present time the town of Nottingham does 
not possess a single electric light installation. About 
four years ago, however, one on a small scale 
was put up at an hotel, but it has ceased to 
exist. As electric lighting has now been intro- 
duced into many provincial towns, it is probably a 
matter for surprise that this has not been the case in 
Nottingham, where the population of the borough 
amounts to close upon 260,000. One reason which may 
be adduced as the cause of the non-introduction of 
electric lighting in that town is the fact that the three 
gasworks in the borough are the property of the Cor- 
poration, who perform both the public and domestic 
lighting, and that therefore that body would be in- 
clined to oppose the employment of anything which 
might in their opinion diminish their revenue. Re- 
cently, however, a company with a capital of £100,000 
has been formed under the title of the Nottingham 
Electric Light and Power Company, Limited, for the 
purpose of supplying electric light and power in the 
town. Soon after the registration of the company the 
latter’s solicitors communicated with the Town Council, 
asking for permission to lay down underground mains. 
The company propose to furnish current to those por- 
tions of the town known as The Park and the Lace 
Market, to incur a considerable expenditure at once, and 
to proceed with the matter as soon as possible. It was 
suggested that the Corporation should enter into an 
agreement with the company io, in so far as the 
Corporation powers extend, give to the company 
the privileges and concessions which a Provisional 
Order would afford when obtained. The latter 
would then begin operations, give notice for the 
Provisional Order, and probably procure the same 
by the middle of next year. The proposals of the 
company were submitted to the Town Council 
for consideration at a special meeting held on the 5th 
March last, when a committee was appointed to 


generally consider and report on the matter, Strange 
to say, at that meeting not a single councillor raised 
any objection to the project, and this is the more sur- 
prising when we consider the fact that the Town 
Council of Nottingham have always been noted for 
being extremely adverse to the introduction of any- 
thing new, one example being when some years ago it 
was proposed to make Nottingham the central depot of 
the Midland Railway Company, instead of Derby. 
There is, however, one theory which will possibly 
explain why no protest was made on the 5th March, 
and that is because several of the councillors have 
taken up shares in the company ; but care was taken 
at the time that those councillors appointed on the 
committee should not be shareholders. 

More than two months ago, when in Nottingham, we 
were informed by a gentleman who has taken up a 
large number of shares in the company, and who is 
also a leading town councillor, that the report of the 
committee appointed to enquire into the matter would 
be laid before the Council in a few days from that 
time. The report, however, has not yet been issued, 
and, judging from a letter we have received from a 
member of the committee, it is very probable that 
some time may elapse before any communication is 
made by them. In the words of our correspondent, the 
matter at present stands thus :—‘ No definite course 
has been decided upon by the committee, and no action 
will be taken by them until they see the exact terms 
of the Provisional Order to be applied for.” It would 
thus appear that until the Provisional Order has been 
drawn up and sent in to the Board of Trade, and re- 
ported upon by the committee, we shall be unable to 
ascertain whether or not Nottingham is to kave electric 
light and power. 





IN our correspondence columns of last week will be 
found a lengthy communication from Judge Weatherbe 
on the question of hemp covered versus armoured 
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cables. Our esteemed antagonist insists upon mis- 
apprehending our opinion in the matter. We have 
never raised a question a8 to the possibility of making 
and laying a hemp covered cable, but—and this point 
is completely ignored by our opponent—we have 
endeavoured to point out that the possibility of raising 
a hemp covered cable is, so far as experience and 
rational deductions can assist in forming a conclusion, 
very questionable. As to the general tenor of the 
article, Judge Weatherbe is welcome to introduce 
arguments in order to refute them, a telling method 
in controversy when no evidence exists of what has 
been actually written, but we have not the leisure to 
conduct a discussion carried on on these principles. 
There are, however, one or two points in Judge 
Weatherbe’s latest communication to which we may 
refer upon another occasion. 





THE letter which we publish in our “ Notes” columns 
throws much light upon the mystery of advertising, 
and it shows forcibly how great a desire there exists 
in some quarters to gag the honest and outspoken con- 
victions of journalists whose duty it is to criticise and 
comment upon the numerous appliances which come 
within their sphere of operations for the benefit of 
their supporters, whether they be merely readers or 
advertisers. We feel every confidence in the result 
of the impression which this remarkable effusion of 
Messrs. Crossley Bros. will create. 





ANOTHER attempt is to be made to extract the tin 
from scrap tinned iron and old tin cans, and we notice 
that the “ Metal Recovery Company, Limited,” has pub- 
lished a prospectus, its object being to succeed where 
others have failed. We do not quite gather whether the 
process is an electrical one or not, but the patentee 
claims that his method of treatment is quite new, being 
alkaline instead of acid, which latter, according to the 
prospectus, has never worked satisfactorily. Only the 
modest sum of £63,000 is required by the vendor for 
the patents, which include a provisiona! protection for 
“Improvements in the manufacture of iron wire for 
telegraph and other purposes.” We do not notice, 
however, that any importance is attached to this. The 
statement that the iron recovered from the cleaned tins 
may be treated in furnaces and forged and rolled into 
bars or plates as required is well enough in its way, 
and has done yeoman’s service before ; but our experi- 
ence of many years past is that ironmasters abstain 
most religiously from using the metal thus treated, 
for reasons which have been previously published in 
the REVIEW, and which need not be reiterated. 





A FINANCIAL contemporary also, whose opinion of 
this process appears to be much the same as our own, 
contains the following comment, which seems to re- 
quire a little explanation from the company’s officials : 
—“ Another statement contained in the prospectus is, 
that the refuse iron, when separated from the tin, will 
be worth £7 per ton ; so that, out of the £545 estimated 
net weekly profits, as much as £476 is to be derived 
from the sale of 68 tons of refuse iron. We have had 
the curiosity to refer to the prospectus of the Extended 


Electro Metal Extracting, Refining, and Plating Com- 
pany, Limited, which appeared in December, 1887, and 
which, unfortunately, was never able to realise its anti- 
cipations, although they were founded on a much safer 
basis than those of the company under review. But 
the Extended Electro, &c., Company were content to 
rely upon receiving a price for their ‘ best black coke, 
or charcoal, iron scrap, thoroughly stripped of tin coat- 
ing,’ of 21s. per ton only! If that was the fullest esti- 
mate of value which that company ventured to place on 
its iron, it seems almost puerile to further notice an 
enterprise which, without any change in the market, 
places a value of seven times that amount on the same 
article ; they might as well have estimated it at seventy 
times seven.” 





THE company’s bait is a tempting one to the gullible 
investors who have no knowledge of previous attempts 
to make money out of such an apparently simple 
scheme, for the directors state that the profit from 
treating 100 tons per week may be fairly estimated at 
£500, or 274 per cent. on the capital. The inventor of 
this wonderful method of turning scrap tinplate into 
gold is Mr. J. E. Tenison Woods, whose patent for 
Great Britain is numbered and dated 4,434, March, 
1887. For this, and the right to take out foreign speci- 
fications, the sum mentioned as the purchase considera- 
tion may be regarded as a mere song, were it not that 
the tune to which it is set may be too heavily paid for. 





THE forcible reply of the directors of the United 
Telephone Company to the letter of Sir Arthur Black- 
wood (published in the REVIEW of June 7th), leaves 
the impression that the companies are acting on pre- 
cedent, to some extent, in dealing with their shares and 
districts infer se. The sale of exchanges to subsidiary 
companies seems to have been contemplated by the 
Post Office authorities, for one of the provisions in the 
license from the Postmaster-General states that seven 
days’ notice of any such sale shall be given to that 
official. The telephone companies say their amalgama- 
tion will lead to economy in working, and the public 
will gain by the reduction of charges and a better ser- 
vice, which could be still further cheapened were the 
Post Office to forego the present tax on the companies’ 
profits. We await Sir Arthur’s reply with some 
curiosity. The Post Office has the right to purchase 
the telephone undertakings next year, the price to be 
decided upon by arbitration. Its opposition to the 
amalgamation scheme is quite justified, for the inten- 
tion of the scheme probably was to enhance the value 
of telephone shares, and by reducing the managing 
expenditure and by other economies, to be in position 
to declare a higher dividend, so that were the Govern- 
ment to exercise its authority of purchase in 1890, 
an apparently more valuable property would be brought 
under arbitration. However the controversy ends, the 
dispute will arouse the attention of the public, who 
will have to consider in what way they will derive 
benefit, if any, from the alternative schemes, either of 
telephone monopoly in the hands of the new company, 
or of the whole business passing into the possession of 
the State. One assurance the public will require is that 
communication between the several portions of this 
great wilderness of a city be made more rapid, and it will 
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not greatly care whether this desirable consummation be 
reached through the instrumentality of the Post Office 
or of private enterprise. 





THE phonograph has been a great blessing to story 
writers and anecdote manufacturers, for it has proved 
to be the “peg” upon which many a hat has been 
hung. It is scarcely possible to take up any weekly 
paper without finding a phonographic story of some 
kind or another. Of course these emanate from the other 
side of the Atlantic, where, however, we are surprised 
to find that sometimes the facts are based upon a phono- 
graph being out of order. Is it possible that anything 
Edisonian can go wrong ? The one great point in con- 
nection with this interesting matter is that as the 
stories go almost every house in the States must be pro- 
vided with its phonograph—in fact, they are so common 
as to be almost as plentiful as blackberries ; whereas, 
the truth is, it appears, to be a puzzle “ where to find a 
phonograph.” Over here we are constantly in expecta- 
tion of a large arrival of these instruments ; they have 
been repeatedly advised, but something, however, 
always turns up, generally in the shape of a very great 
improvement, and we are still expecting, and have to 
be satisfied with the one so skilfully manipulated by 
Colonel Gouraud and his assistants. At the last meet- 
ing of the British Association we were given to under- 
stand that the commercial phonograph was coming 
over in quantities, but we are still waiting and hoping. 
An important announcement was made the other day 
that Edison had made an improvement in the covering 
of the cylinder, which made the articulation more per- 
fect. We presume this may be taken as equivalent to 
an announcement of another 12 months’ delay. Is it 
certain that the ship has been built yet that is to bring 
over the first consignment of phonographs ? 





THE Gillingham Electric Light Company has 
informed the local authorities of its intention to 
apply to the Board of Trade for statutory powers for 
placing mains underground instead of overhead, and 
also ask for a Provisional Order to be confirmed in 
Parliament for an authorisation to apply electricity for 
any private or public purposes within the district of 
Gillingham. The parochial authorities have decided 
not to offer any opposition to the application. 





A CASE was recently tried in the civil court of the 
New Orleans district that may be of interest to us in 
England. It appears that the New Orleans Gas Com- 
pany does not charge meter-rent to their regular con- 
sumers; but in view of the fact that some consumers 
who have taken to electric lighting made a convenience 
of the gas supply, the gas company gave formal notice 
to this class of consumers of its intention to replace 
all meters not fully utilised with meters commensurate 
with the average quantity of gasconsumed. Consumers 
who wished to keep large meters for a stand-by were ex- 
pected to pay rent for them when the gas consumption 
did notreachastated figure. This decision of thegascom- 


pany seems perfectly reasonable ; but one of their con- 
sumers thought otherwise, and obtained a preliminary 
injunction restraining the company from removing the 
old meter, which was large enough {o pass gas sufficient 
for lighting the whole premises, and substituting for it 
another of size proportionate to the average consump- 
tion. The point at issue was clearly one of great 
importance to suppliers and consumers both of gas and 
of electricity for lighting purposes, seeing that it in- 
volved the whole question of dispensing with gas as a 
prop for the electric light. The case was decided in 
favour of the company, and the injunction was there- 
fore dissolved. 


WE were informed recently by an American engi- 
neer that the United States Section of the Paris 
Exhibition was comparatively poor, with the excep- 
tion of the Edison show, which was really a big 
advertisement well spread out over a large tract of 
floor. From a letter in the Scientific American we 
may judge that the English section, machinery por- 
tion, anyway, is even worse, and nothing in it is to be 
found possessing novelty in invention, and what is pre- 
sumed to be new is reproduced from forms in use in 
the States. French as well as English machinery come 
in for hostile criticism; and the letter, therefore, 
perhaps, may be considered as “ playing to the gallery,” 
an art which we thought the American press was no 
longer compelled to study. 





WHAT is Edison going to do next? In answer to 
the above question the Daily Telegraph of Wednesday 
romances thusly as to what he bas done in the past : 
“He succeeded some years ago in capturing that flighty 
fairy, Electra, having probably rubbed her out of her 
ancestral amber house, within whose fossil viscous 
depths she lay so long concealed, and, having tamed 
the tricky spirit, very properly set her to practical 
work.” No wonder that our enterprising daily con- 
temporary possesses the largest circulation in the world 
when it can command the services of such literary 
giants. 





ON Wednesday a deputation, consisting of the most 
influential members of the Institute of Electrical Engi- 
neers and of members of the electrical section of the 
London Chamber ot Commerce, waited upon the Board 
of Trade with the object of pressing upon it the 
absolute necessity of establishing an electrical testing 
laboratory in connection with the Standards Office for 
the authoritative testing of electric meters and electric 
instruments which will be used in connection with the 
public eléctric lighting of London. The deputation 
was introduced by Sir William Thomson, President of 
the Institution, and by Lord Rayleigh, secretary of the 
Royal Society. It is considered that now the Electric 
Lighting Acts have legalised the sale of electric energy 
by meter it will be as much necessary for the Board 
of Trade to check and test electric meters as to check 
gas meters or ordinary weights and measures. Further 
particulars of the interview may be found upon refe- 
rence to our other columns, 
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THE NEW CABLE BETWEEN THE BALEARIC 
ISLANDS AND SPAIN. 


THROUGH the courtesy of a correspondent we have 
been gratified with the perusal of the report drawn up 
by the commission of experts appointed by the Spanish 
Government to inspect the manufacture and submersion 
of a telegraph cable destined to connect Port Roig, 
Island of Ibiza, Balearic group, with the port of Javea 
on the Spanish mainland. 

The laying of this, the second, cable between these 
points became, in order to ensure telegraphic communi- 
cation, a question of necessity, since the first cable, laid 
in 1871, is in a most unsatisfactory condition, inter- 
course by means of it being carried on under some 
difficulty. 

The contract for the new cable was offered to public 
tender on June 27th, 1888, and it appears that Messrs. 
Pirelli and Company, of Milan and Spezzia, succeeded 
in obtaining it. 

The general conditions of contract stipulated that the 
cable should be made and laid within two months after 
signature of contract ; that one-half of the amount due 
to the contractor should be paid him on the acceptance 
of the cable after submersion, and the other half, 
together with the caution money originally deposited, 
should be handed to him at the end of six months, 
supposing the cable to have worked without interrup- 
tion during that period. If during these six months of 
guarantee an interruption of communications should 


The earlier efforts of the commission do not appear 
to have resulted very satisfactorily, for on their arrival 
at Milan the Spanish engineers found that not only had 
all the core been manufactured, but that it had been 
sent to Spezzia to be sheathed. 

The commission, after a few days’ delay at Milan, for 
the purpose of testing various materials submitted to 
them (for they were evidently determined that the 
reproach attached to the doings of the Duke of York 
and his army should not be applicable to them), pro- 
ceeded to Spezzia, where again misfortune attended 
their efforts to be present during the manufacture, for 
they discovered that the whole of the cable, excepting 
about three miles, had been sheathed. 

The cable was tested at the temperature of the cable 
tanks, and the results reduced to a temperature of 75° 
Fah., gave : 


Average N.M. 
Conductor resistance at 75°F. ... 11°39 ohms. 
Dielectric .. ae 406° megs. 
Inductive capacity 0:299 mefds. 


The conductor was formed of seven copper wires 
stranded, weighing 106°7 lbs. per N.M., and having a 
diameter of 0-087 inches. The dielectric was composed 
of three coats of gutta-percha, weighing 139°7 Ibs. per 
N.M.; the total weight of core being 246°4 lbs. per 
N.M., with a diameter of 0°276 inches. 

The following details will give some idea as to the 
construction of the cable :— 




















os 7 { | 
| Inner sheathing. Outer sheathing. Outer covering. | 
ne ae eS a SS ea ae: 
Serving | " | Diam. of Total weight 
Type. yer core. Bis Serving. . finished | of finished 
“Weight. | No. of ous ba 44 Weight. | No.of | Gaugeot a Jute. | Compound. cable. | cable. 
wires. wire. wires, wires. wires. sheathing. Weight. Weight. 
de | 
| Cwts. ‘| Inches, Cwts. Cwts. Inches. Cwts. Cwts, | Cwts. Inches. Tons. 
Shore end............ 473 | 12 | 0192 70°6 7°28 14 | 0°300 183°7 | 19°8 | 19°02 2-086 14°93 
Intermediate ...... 2209 | 12 0144. 35°4 | 182.| 659 0°948 2°41 
| | 
Deep sea ............ | 171 | 15 | 0098 | 21-4 1°45 | 579 | 0827 1:62 
| | | \ | 











last more than two months, then the second half of the 
payment and the caution money would be forfeited. 

The authors of the report draw attention to the 
arrangement existing between Messrs. Pirelli and the 
Italian Government, more particularly with regard to 
the co-operation in the maintenance of a repairing 
ship, and they suggest that some similar scheme should 
be entertained by the Spanish Government, so as to 
avoid the necessity of alien assistance, and of the 
great expense thereby incurred in operations connected 
with the extension, maintenance, and repair of the 
Spanish submarine telegraph system. 

Our readers are, no doubt, aware that the more 
important of the works owned by Messrs. Pirelli are 
situated in Milan, and here are placed all their core- 
covering machines. In order to sheath this core it has 
to be conveyed by train to Spezzia, a distance of about 
150 miles, near to which place the firm has constructed 
a branch establishment, devoted solely to the sheathing 
of submarine cables. In these works there are three 
machines, one for sheathing shore end types, the second 
for intermediate types, and the third for deep-sea types. 
The factory is conveniently situated for shipping cable. 

We understand that the core-covering machines, as 
well as the sheathing machines, are similar to those 
used by Messrs. Henley for the manufacture of the 1871 
Ibiza-Javea cable. 

The Citta di Milano, a cable ship built in England for 
the Messrs. Pirelli, was constructed on the lines of the 
Eastern Submarine Telegraph Company’s Electra. 
She is 230 feet in length, 33 feet beam, and 29 feet 
depth of hold. Her engines are of 1,300 H.P., and she 
steams between 10 and 11 knots. She carries three 
cable tanks, two forward and one aft. Her paying-out 
and picking-up gear is placed between decks forward, 
and consists of a double drum, one on each side of the 
engines, and brake gear. 


The Citta di Milano left Spezzia on the 11th Septem- 
ber, and anchored off Javea on the evening of the 13th. 
Here the Spanish man-of-war, the Legazpi, should have 
joined the expedition, but (Cosas de Espana) instruc- 
tions were given her too late to enable her to be present 


_ during the laying. 


On the morning of the 14th the shore end was landed 
at Javea, and on the same day the intermediate cable 
was laid and buoyed in 268 fathoms. On the morning 
of the 15th the ship arrived at Port Roig, Ibiza, where 
the shore end was landed, and, as the cable hut was 
situated on the top of a high cliff, a piece of light 
armoured cable was put in between the shore end on 
the beach and the hut. That evening paying out to- 
wards Javea was commenced, and at noon on the 16th 
the final splice was completed, and the bight success- 
fully slipped. 

During the night the course steered could not have 
been a very good one, as, when the buoy was reached, 
it was found that a total of 60°1 N.M. had been laid 
instead of the 55:6 N.M. which had been calculated as 
the maximum quantity required, and for which only 
the Spanish Government would pay. 

The lengths of various types laid were :— 


Shore end = 60 N.M. 

Intermediate aa 

Deep sea ... = 320 ,, 
Total 60°1 N.M. 


The final tests were taken on the 16th September 
with the following results :— 


Conductor resistance per N.M. = 11°02 ohms. 
Calculated temperature = 59° Fhr. 
Dielectric resistance per N.M. =1,376 megohms. 
Inductive capacity per N.M..... = 0°30 mefds. 
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No stipulation was made in the contract as to a cor- 
rection, for temperature and pressure, being applied to 
the observed dielectric resistance of the cable after sub- 
mersion ; an observed resistance of not less than 1,000 
megohms per N.M. being all that was required. 

The report is accompanied by charts and by a profile 
of the bottom, as also by a longitudinal section of the 
Citta di Milano. 

The deepest water in which the cable was laid 
appears to have been 470 fathoms. The bottom, along 
the whole route foliowed by the cable, seems of a very 
favourable nature, being sand and mud, except at the 
Ibiza end, where some quantity of rocky ground is met 
with. 

We are informed that, with one exception, the whole 
of Messrs. Pirelli’s staff is Italian, both on shore and 
on board ship. The exception is Mr. Holmes, an 
Englishman, who is the engineer in charge of the deck 
operations. 

We are glad to be assured, in the concluding para- 
graph of the report, that Messrs. Pirelli & Co. “have 
proved themselves, by the laying of the Ibiza-Javea 
cable, to be the equals of English companies in the 
difficult operations of submarine telegraphy.” 








SCOTT’S ELECTRIC LOG AND REVOLUTION 
INDICATOR. 





ELECTRIC contrivances for use on board ship seem to 
be continually on the increase, but the above seems 
likely to take a leading position on account of its great 
utility and comparative simplicity. The object of the 
apparatus is to enable the officer in charge of the vessel 
on the bridge, or at any point where it may be preferred 
to fix the apparatus, to tell exactly the number of revo- 
lutions of the engine shaft or the distance travelled by 
the ship in an exact half minute. 

It is frequently necessary to know the number of 
revolutions of the shaft, as this is sufficient indication 
of speed, and the usual method is to communicate with 
the engine room, whence an answer can only be ob- 
tained after the necessary readings have been made 
there. 

But with this instrument not only can the officer in 
charge tell by the end of a half minute exactly how 
many revolutions have been made during the previous 
half minute, but by the mere turning of a switch he 
can tell half a minute afterwards how far the ship has 
travelled with that number of revolutions, or, in other 
words, the speed can be determined at any minute 
either in number of revolutions or actual knots per 
hour. The arrangement is the outcome of actual expe- 
rience at sea, and has been tried by Captain Percy 
Scott, R.N., the inventor, and by others under very 
various conditions of weather. The electrical portion 
of the apparatus is exceedingly simple. 

It consists of a small base, fig. 2, on which is fixed asmall 
electric clock having a dial divided into two concentric 
circles, one making revolutions per minute and the 
other knots per hour. The clock contains an electro- 
magnet which, by the passage of a current, allows the 
hand to go forward one division. 

In series with this electric clock is another ordinary 
clock with balance movement, but so arranged that by 
depressing a spring lever the clock will go for about 35 
seconds. During exactly 30 seconds an electric contact 
is made by the minute hand. On the main shaft of the 
engine is fixed a commutator, so that by its revolution 
contact is made with a fixed brush a certain number of 
times. 

Two Leclanché cells are included in circuit to actuate 
the electric clock. When, therefore, the contact-making 
clock is started the current is free to pass for half a 
minute exactly on each contact of the segments of the 
commutator with the brush as the shaft revolves. Each 
contact causes the hand of the dial to move forward one 
degree. At the end of half a minute contact is broken 
by the contact clock, and the hand stops, having marked 





the number of revolutions during the previous half- 
minute. 

A press-button on the electric clock brings the hand 
back to zero ready for another reading. The indica- 
tions on the dial are so marked as to show directly the 
number of revolutions per minute. 

The clock is capable of working at a considerable 
speed with perfect accuracy, but the instrument de- 
signed for men-of-war is arranged to give one contact 
for each revolution of the shaft, and the dial will read 
up to 140 revolutions per minute. 





Fig. 1. 


For the speed indicator the usual form of trailing log, 
fig. 1, with fan is used, but in the interior is arranged a 
water-tight compartment, and connections are so made 
that every sixth revolution of the fan gives one contact. 
The pitch of the fan will, of course, determine the dis- 
tance travelled between each contact. 

The steel wire by which the log is made fast astern 
is thoroughly well waterproofed and insulated, so that 
the exterior of the case may be used to make contact 
with the water, which is used as a return wire. Of 
course, it would do equally well to have the lead and 
return comprised in one cable, and, perhaps, <lifficulties 
of insulation would be less likely to arise. 








We understand that in practice no difficulty has been 
found in securing perfectly sufficient insulation. We 
look upon the apparatus as a distinct addition to a ship's 
outfit. It can be used by steamers or sailing vessels 
with perfect ease, and, if necessary, can be fixed in the 
captain’s or owner’s cabin to be referred to at any 
moment. 

It might be also used by yachts with great advantage, 
to decide rapidly the effect upon the speed of certain 
alterations of sails or trim, the great rapidity and ac- 
curacy with which readings can be taken, making ita 
matter of great simplicity for even an ordinary seaman 
to work. 

The great improvement in dry batteries also prevents 
any difficulty being felt as to obtaining the necessary 
current, which, however, is exceedingly small, and 
three good dry cells could be safely reckoned upon to 
do the work for a two years’ cruise. 

Messrs. Woodhouse & Rawson are bringing out this 
new apparatus, and in their hands the merits of the 
invention will no doubt be made widely known. 
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SPECIFIC RESISTANCE AND OTHER 
PROPERTIES. OF SULPHUR. 





IN December last we gave an account of some re- 
searches on sulphur, by James Monckman, D.Sc. In 
the work described ordinary roll sulphur and precipi- 
tated sulphur had been experimented upon. Since 
that time the experiments have been repeated with 
very carefully purified materials. Three methods of 
purification were used, differing essentially in their 
method of removing foreign matter. In the first method 
the sulphur was dissolved away from other bodies, and 
by being allowed to form into crystals again separated 
from any that might have dissolved, and lastly re- 
peatedly distilled. The second and third methods con- 
sisted of modifications of distillation—the one in an 
atmosphere of sulphur chloride, and the other in air, 
but using sulphur precipitated from hyposulphite of 
soda by means of pure hydrochloric acid. In all three 
methods the element was repeatedly distilled in vacuo. 
It will at once be seen that if impurities escaped re- 
moval they would probably vary in each specimen, 
and if the presence of such foreign matter was the 
cause of the conductivity of boiling sulphur it would 
vary in the three specimens. Such, however, was not 
the case. 

In the former paper it was found that the specific 
resistance of ordinary brimstone was 1°66 megohms at 
440° C., while that of precipitated sulphur was 5°6 
megohms. The average of the three specimens pre- 
pared by the previously described methods was 7°7 
megohms. 

While at 350° and at 300° they gave the same quan- 
tities as the precipitated—namely, 56:5 megohms and 
282°5 megohms. 

These numbers showed that the pure sulphur fol- 
lowed very nearly the same curve as the other speci- 
mens, and since the curve of resistance bends suddenly 
at the point at which the viscosity decreases and the 
chemical activity increases, it appears probable that 
there is a considerable molecular change taking place 
in the direction of simplification of the structure of the 
complex molecules, and that this dissociation is the 
cause of the increased conductivity of the element. 


A “FAULT” IN AN OCEAN CABLE.* 





THE value of laying ocean cables containing two cores 
was shown during the violent storm of November 25th, 
1888, when a fishing schooner about 26 miles from 
Gloucester, Mass., dragged her anchor for some distance 
until at last she hooked the Rockport cable of the 
Commercial Cable Company’s system, riding to it for 
about 48 hours and producing the fault shown in the 
illustration. It was found when picking up the cable 
during the repair, that she had dragged along it for 
some 400 yards, tearing off the outer covering of jute 





and compound, also one of the armour wires, rolling it 
up into a tangled mass and at last driving the end of 
the steel armour wire between the sheathing of the 
cable and through one of the cores, but leaving the 
other absolutly intact. With a single core cable of the 
ordinary type, communication would have been inter- 
rupted until repairs were effected ; but in this case, by 
means of the uninjured core, traffic was passing contin- 
uously, with the exception of a few hours during 
which the repair steamer had the cable cut in order to 


* Electrical World. 


remove the fault. Considering the extreme violence 
of the gale and the large size of the vessel, it is sur- 
prising that the cable did not part, and the incident 
speaks well for the mechanical strength of the Com- 
mercial Cable Company’s cables. 

The repair was made by the steamship Pouyer- 
Quertier, which was chartered for the purpose, as she 
was the only available cable steamer on this side of 
the Atlantic. Captain S. Fossard, who commanded the 
steamer, showed such great skill in manceuvring her 
that although two and a half miles of cable was picked 
up and relaid across a tideway of four knots per hour, 
it was found on completion of the repair, that the cable 
was only lengthened by a few yards. 

The electrical department on board was in charge of 
Mr. Chas. Cuttriss, the company’s electrician. 

This remarkable “fault” has now been placed on 
exhibition at the Paris Exposition by the Commercial 
Cable Company, who also exhibit there the Cuttriss 
recorder and types of cables showing damage by ice, &c. 





ELECTRIC LIGHTING IN PARIS. 





AS has been already mentioned in our Notes, the 
lighting of the large boulevards in Paris is at present 
engaging the attention of several companies. Those 
engaged in the work are the Société Popp and Cie, the 
Continental Edison Company, and the Société Anonyme 
pour la Transmission de la Force par 1’Electricité 
(Marcel Deprez). 

The Popp Company has undertaken the section be- 
tween the Place de la Concorde and the Opera. The 
company is mainly engaged in supplying compressed 
air power for a central station, but it also runs several 
small electric light stations. Of these the first is in the 
Place de la Madeline; the second in Rue Meyerbeer ; 
(3) Aux Montagnes Russes; (4) Boulevard des Capucines ; 
(5) Eden Theatre ; (6) Varietes ; (7) Bourse du Commerce ; 
(8) Chateau d’Eau; (9) Bataclasi; and (10) Magasins 
du Travailleur. It is proposed to substitute for these 
three large stations. The first will be in the Rue 
Boissy d’Anglas, near the Madeleine, and will be ready 
in two months. The second is to be erected near-the 
Bourse du Commerce. The third, with 2,000 H.P., will 
be in the Rue Royale. Each will supply current for 
20,000 lamps. They will all be connected with each 
other, and storage batteries are to be employed as a 
reserve in case of breakdown. The motive power is to 
be compressed air, each receiver being of from 50 to 
100 H.P. Each receiver will drive a Houston dynamo 
feeding 30 to 50 Thomson-Houston arc lamps. Faure- 
Sellon-Volckmar accumulators are to be used. 

The Edison Company, which owns the Palais Royal 
station, has also another in the Rue du Faubourg Mont- 
martre. The latter is to supply the boulevards from 
the Opera to the Porte St. Denis. It at present sup- 
plies current for 4,200 private glow lamps by means of 
overhead cables. There are two Edison dynamos driven 
by Weyher and Richemond horizontal engines each of 
150 H.P. The company also lights the Folies Bergére 
by means of 520 glow lamps and 34 arc lamps. A 
Corliss engine of 800 H.P. is employed and two Edison 
dynamos of 800 ampéres. 

The Marcel Deprez Company has a central station 
at Saint-Ouen, and in addition two subsidiary stations 
in the Rue des Filles-Dieu and Rue de Bondy. The 
last-named at present supplies current to the Ambigu, 
the Folies Dramatiques, the Porte Saint Martin and the 
Renaissance: Theatres. There are two semi-portable 
Weyher and Richemond engines, each of 70 H.P., 
driving four Breguet dynamos of 250 ampéres and 120 
volts; in addition two Lecouteux engines, each of 
70 H.P., drive two Thury dynamos of 500 ampéres and 
120 volts. For the lighting of the boulevards, four 
engines of 200 H.P. are to be installed. 
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PORTABLE RADIAL DRILLING MACHINE. 





THIS machine, which has been recently introduced, is 
specially designed to take the place of the old ratchet 
brace, and is adapted for bolting to locomotive frame 
plates, or similar work for drilling and rimering holes 
up to 1} inches diameter by 4 inches deep. It consists of 
a strong steel tubular pillar forged on toa wrought iron 
slotted foot, and is capable of being turned to any 
desired angle, and when bolted in position is capable 
of drilling all holes within a radius of 18 inches from 
centre of pillar. The spindle is of steel, 1} inches in 
diameter, driven by strong gearing, and arranged to 
drive from either a swinging countershaft, as used in 
locomotive shops, or from a fixed countershaft if 
desired. The spindle has a variable self-acting and 
also hand feed. The drill will rise and fall on the 








pillar through a range of 18 inches, and the bevel and 
driving gear is 3-inch pitch. A box foundation plate, 
prepared to receive the wrought iron slotted foot of the 
drill, and accurately planed on top and one side, with 
planed T slots for bolting work, is also supplied, thus 
enabling the drill to be used (when desired) as a small 
but complete fixed radial drill. 








NOTES FROM DENMARK AND NORWAY. 


THE electric light is becoming more and more adopted 
in Denmark and Norway. In Copenhagen there are 
now several private companies supplying the light, and 
the corporation of the Danish capital has just decided 
upon establishing a central electric light station in that 
city to light the principal thoroughfares and supply the 
public. To this end they have dispatched the chief 
engineer of the city gasworks, Herr Windfeld Hansen, 
to England, France and Germany in order to study the 
central stations in working and to be opened in these 
countries, and special attention having been paid to the 
arrangements of the great central station to be opened 
in London shortly, it has been decided to take the same 
as a model for the Copenhagen station. As already 
proposed, the Copenhagen station will be situated near 
the King’s New Market, in the central part of the town, 
all the principal thoroughfares in that quarter being 
first lighted. 1t was at first proposed to establish two 
central stations, but upon consideration it was decided 
to try with one in order to see how it works. It has for 


the same reason been decided not to make the first 
station too large, the installation being only intended 
for the working of 10,000 lamps, but is capable of 
being doubled. Later on, a second station is to be 
erected on the Vesterbro Passage, another leading 
thoroughfare. 

The well-known Copenhagen theatre and restaurant, 
the National, is the first theatre in Denmark which has 
been lighted entirely by electricity. The plant is laid 
under the building, the engines having 60 horse-power, 
and the two dynamos equal to 150 ampéres each. There 
are 30 arc and 250 glow lamps. The cost of the installa- 
tion is £3,500, the system being that of Messrs. 
Schuckert, of Nuremberg. It is stated that as against 
gas, the electric light will effect a saving of about £300 
a year. 

It has also been decided to light the city of Odense, 
in Funen, with the electric light, a central station being 
intended. 

A school of telegraphy, the Copenhagen School 
of Telegraphy, has been opened particularly with a 
view to prepare assistants for the Great Northern 
Telegraph Company. The system taught is the Morse, 
and the candidates for the service of this company 
have, in addition, to qualify in three foreign languages, 
viz., English, French, German. 

The gross receipts of the Great Northern Telegraph 
Company last year amounted to £280,000, and the net 
profit to 220,000. Of this sum a dividend of 7} per 
cent. is paid, £50,000 passed to the reserve fund, and 
£40,000 transferred to next year. 

In Norway, too, the electric light is becoming 
steadily extended, and the corporation of Christiania has 
under consideration a proposal for the establishment of 
a central electrical station in that city, several im- 
portant concerns, as, for instance, the railway com- 
panies, factories, &c., besides official buildings, being 
willing to adopt the light. Moreover, the Electrical 
Bureau of Christiania have received orders for the 
installation of the light in four saw and wood pulp 
mills to the number of 1,000 lamps. 

In consequence of the competition of the electric 
light, the city of Christiania gas works have reduced 
the price of gas from 2d. to 1#d. per cubic metre, with 
a discount for large consumers. 

A proposal has been made for lighting the Govern- 
ment silver works at Kongsberg with the electric light 
and to lay an electrical railway from the mines to the 
smelting furnaces, whereby a great saving would be 
effected. 

In the town of Skien a central electrical station is 
now under construction with two water turbines, of 200 
horse-power each, driving five powerful dynamos. 
These will be capable of feeding 2,000 glow lamps, 
with opportunity of further enlargement. 

Naturally, in Norway, as in Sweden, the plentiful- 
ness of water as a motive power makes these installa- 
tions very cheap. 

Turning to the sea, it appears that many Norwegian 
mail steamers are being fitted with the electric light, 
among the latest being the steamer Norge, sailing 
between Newcastle and Bergen. Most of these installa- 
tions are supplied by the Frognerkilen Works, near 
Christiania. 

The telephone is also making good progress in Nor- 
way. The number of telephone apparatus belonging to 
the Christiania Telephone Company on December 31st, 
1888, was 2,100, and the number of subscribers 1,850. 
Last year £3,000 were expended in new plant, making 
its gross value £30,000. The average number of con- 
versations per month was about 200,000. 

In the provinces in Norway the telephone is be- 
coming an every-day institution. Thus, in the town 
of Laurvik the telephone net is to be extended to 
villages 10 miles beyond the town, whilst from Skien 
a telephone net is to be laid to some of the principal 
tourist resorts in the province of Thelemarken, em- 
bracing 133 kilometres of wires, the cost being, how- 
ever, only about £100. In Sarpsborg an electrical 
engineer, who laid the installation in Bodé and Ham- 
merfest, has obtained concession for a telephone with 
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the Swedish Ericsson apparatus. The annual charge to 
subscribers is 38s. The town of Honefos, too, some 
50 miles north of Christiania, has been connected with 
the capital by telephone, being the longest wire in 
Norway. The charge for five minutes’ conversation is 
only #d. 

Some interesting experiments have just been made 
on the Dalsland railway with a portable telephone 
apparatus invented by Messrs. Ericsson, of Stockholm. 
The apparatus is intended for communication between 
a railway train, broken down or snowed up, and the 
nearest railway station. The apparatus consists of a 
light box, easily carried in the hand, containing the 
battery, ringing apparatus, speaking and receiving tube, 
combined with a sensitive microphone. The box is 
attached to the rail, serving as earth connection, and 
connected with the telegraph wire by a set of iron rods 
screwed together and with a metal peg fastened to the 
former. All stations along the line may be commu- 
nicated with. The experiments were so successful 
that this valuable little apparatus is to be carried by all 
trains in Scandinavia in future. 

From the official report of the Norwegian telegraphs 
during 1888, it appears that the gross receipts amounted 
to £70,000, as against £51,000 in 1887. In consequence 
of a considerable reduction of rates on January Ist, the 
inland correspondence has increased 70 per cent. The 
number of inland messages was 650,000, foreign ones 
400,000, the majority of the latter being exchanged 
with this country. However, the telegraph budget was 
only just balanced. Only £1,500 was expended in 
new lines. In October the head receiving office of the 
Peterhead cable was transferred from Ekersund to 
Arendal. 








NOTES FROM SWEDEN. 





ELECTRICITY, in all its branches, is making rapid 
extension in Sweden. 

In Stockholm, of late, the electric light has been in- 
troduced in many public and private buildings ; among 
the former being the Royal Palace, where some 300 
glow lamps light the principal State apartments, while 
those of the Crown Prince are entirely lighted by elec- 
tricity ; the Houses of Parliament, where 125 glow and 
10 are lamps have been installed, the cost of the light 
last session amounting to £200; the Royal Exchange, 
fitted up with 400 glow lamps ; and, finally, the Govern- 
ment offices and the central police station. All these 
installations have been effected by the Ericsson Elec- 
trical Works, of Stockholm. Perhaps no better idea 
could have been formed of the rapid progress made by 
the light in Stockholm than the view of the city on the 
recent sixtieth birthday of King Oscar, when some 
hundreds of thousands of lamps were employed in the 
illuminations ; the glare of the same being so strong that 
it could be clearly seen from the town of Upsala, about 
2(j miles distant. The most magnificently-illuminated 
building on this occasion was that of the General Tele- 
phone Company, with its lofty tower blazing with 2,000 
lamps. All these were manufactured by the recently 
established Swedish glow lamp factory. 

Atthe instance of the Stockholm Gasworks, belonging 
to the city, the Corporation has decided that the time 
has come when acentral electric light station shall be 
established in the capital, and the necessary steps have 
been taken to carry this decision into effect. 

Apropos of gas versus electricity in the Swedish 
capital, the report of the city gasworks for last year, 
just issued, furnishes some interesting and instructive 
figures. The total consumption was 10,482,000 cubic 
metres, of which 21:2 per cent. were consumed in lighting 
the public thoroughfares, &c., 68°6 in private houses, and 
53 per cent. in cooking, firing and machinery. The 
increase under the three heads was respectively 4°7, 3°7, 
and 43°9 per cent. The cost of 5,240 ordinary street 
lamps, and 60 with argand burners, was £19,500. The 
largest consumption occurred on December 20th, viz., 


61,400 cubic metres, and the smallest June 24th, viz., 
5,500. In the production 35,700 tons of English coals 
were consumed, each ton yielding 293°5 cubic metres 
of gas. The average intensity of the lamps was 16°19 
normal candles. ‘I'he net profit on the gas supply was 
£31,000. By way of comparison it may be stated that 
during the year 3,832 new glow lamps and 103 are 
lamps were fixed in the city, making a total on 
December 31st of 14,000 and 247 respectively, and 
being 10°9 per cent. of the number of gas jets in use. 
Nevertheless, there is an increase in the consumption 
of gas of 6°6 per cent. 

The report of the Electrical Company of Stockholm 
for last year shows great development of business. 
Thus, 36 new dynamos were delivered, as against 20 in 
1887, and 4,140 glow lamps installed, as against only 
2,658 in 1887. Since the formation of the company in 
1883, 121 dynamos of 1,426 electrical horse-power, 
have been delivered, feeding some 14,000 lamps. The 
profit of the company was 7 per cent. 

Turning to the provinces we find equal progress, the 
most important undertakings being the introduction of 
the electric light in the towns of Eskilstuna and 
Arboga for street lighting. In the former the city is 
to provide the light, and in the latter a company with 
a capital of £2,500. The installations are to be ready 
by next autumn. 

Finaily, the ancient Cathedral of Vesteras has been 
fitted with the light—a total of 365 glow lamps—the 
effect being reported as very magnificent. For the first 
time, too, the light has been employed on the State 
railways, the night express between Christiania, 
Gothenburg and Malmé being now lit from accumu- 
lators lasting the whole journey. 

In view of the extensive use of electrical cables in 
Sweden, the inability to manufacture the same at 
home has hitherto been galling to Swedish electrical 
engineers. Now, however, the Liljeholm Stubin 
Factory, of Stockholm, has overcome the difficulty, 
having succeeded, after a long course of experiments, 
in producing electrical cables of all dimensions, that 
are fully equal to foreign ones. Recently this factory 
has delivered all the cables required for the Royal 
Opera House, the General Telephone Company, several 
theatres, the Exchange, &c., all of which are working 
satisfactorily. 

Respecting recent electrical inventions in Sweden 
it may be mentioned that an electrical engineer at 
Eskilstuna, Herr Engstrém, has succeeded in working 
sewing machines by electricity, the cost of the installa- 
tion being £10. 

The telephone is also being enormously extended in 
Sweden. Last year the State laid and purchased many 
lines, so that at the end of the year its telephone net 
embraced 7,000 kilometres, with 3,500 subscribers, and, 
further, the present Diet has decided upon expending 
a sum of £40,000 during the next five years in laying 
1,870 kilometres of fresh cables, £8,000 to be expended 
during the current year; and, when these lines have 
been laid, Stockholm will be in direct communication 
with Malmé, on the Sound, Gothenburg, and 
Hernésand, on the Baltic, in the north. 

An important step has been taken by the two Stock- 
holm telephone companies, the General and the Bell, 
arrangements having been made for their co-working, 
which will, no doubt, result in their amalgamation. 
The terms are: (1.) For every communication, 1}d. is 
paid to the company on whose line the call is made ; 
(2.) At public stations, where the charge is 14d. per 
communication, the sum is divided between the two 
companies ; (3.) From 10 p.m. to 7 a.m. connection 
with the two companies’ lines are effected free of 
charge. This arrangement has proved a great boon to 
the Stockholm public. 

The report of the General Telephone Company for 
1885 shows that 771 new subscribers were entered and 
230 withdrawn, making a total at the end of the year 
of 4,556. The number of messages transmitted was 
8,770,000. The length of the telephone net was 8,613 
kms., of which 6,190 were situated in Stockholm, and 
2,423 kms. inthe country. The net profit was £3,450, 
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permitting of a dividend of 8 per cent. being paid. 
In addition, the company possesses a telephone net in 
the town of Séderhamn of 495 kms., with 300 sub- 
scribers, and a small one in Jinképing. 

An important arrangement has been made between 
the Stockholm telephone companies and the State tele- 
phones, the former having been permitted, on certain 
conditions, to transmit messages vid the lines of the 
Jatter even, when finished, to towns in other parts of 
Sweden. At present the arrangement only applies to 
Stockholm, the conditions being that the State lays all 
connecting cables at the joint expense of the contracting 
parties, and that all wires from subscriber’s residence 
to the State telephone net are to be double. No charge 
is made for messages from the local telephone stations 
over the State lines in the vicinity ; but on the inter- 
urban State lines a charge of 65d. is made for five 
minutes’ conversation. 

The great telephone line that is to connect Stockholm 
and Gothenburg, on the east and west of Sweden, is 
rapidly being laid. and is now completed beyond 
Orebro, in Central Sweden, or half the distance. Up 
to the present the wires, which are of copper and 
double each way, work very satisfactory. The wires 
have been manufactured in Sweden, the cost for the 
whole being £13,000. 

It would seem, by the way, that the Government is 
determined to become the owner of all important lines 
of communication, local nets alone being left for private 
working. 

Whilst on this subject it may be of interest to state 
that Herr L. M. Ericsson, the well-known electrical 
engineer, has constructed a new microphone which is 
a great improvement on those formerly constructed by 
him for telephonic purposes. In the old apparatus the 
vertical carbon stems rested upon the horizontal ones ; 
but it had the defect of being unable to modulate the 
voice, and often produced a too loud sound, whilst the 
adjustment was very difficult, and required great 
skill. Now, however, Herr Eriksson has constructed a 
so-called “ carbon grain ” microphone, which, as regards 
transmission of sound and adjustment, is a great 
improvement. Behind the vertical membrane a hox 
half filled with grains of carbon is placed, lying direct 
up against the membrane, and the pressure of the latter 
upon the grains during speaking, whereby the variable 
electrical resistance required in the transmission of 
sound is created, canses an easy and well-modu- 
lated transmission. Thus, low speech seems as if 
strengthened, whilst loud talk is softened, although 
remaining perfectly distinct. The adjustment is 
effected by balf a turn of the microphone, whereby the 
carbon grains become shifted and new contact surfaces 
ereated. It can easily be fixed on the microphone 
holders of ordinary apparatus. It is said to be far 
superior to the foreign ones in use at the Stockholm 
telephone companies. 

Finally, respecting the Swedish telegraphs, the re- 
duction in rates which begun with this year has caused 
a great increase of revenue, amounting to about 60 per 
eent. in the first quarter. Formerly the charge was 
1 kr. (1s. 1d.) for 15 words, with 25 Gre (3d.) extra per 
five words; whereas now it is 50 dre (64d.) for 10 
words, with 5 Gre (jd.) for every additional word. It 
will, therefore, be seen that, as in this country, the 
lowering of rates has proved a very wise financial step. 

Some agitation has been originated in certain quarters 
in Sweden respecting the employment of operators on 
the State lines during church hours on Sundays— 
Sunday being nearly like a weekday—but the telegraph 
board states that. at all stations in Sweden arrangements 
may be made for the employés to attend church in 
turn. 








Ship Struck by Lightning.—During the recent 
thunderstorm the topmast truck of Mr. Cust’s yacht, 
Bianca (Captain Spencer), at Cowes, was struck by 
lightning, which shivered the mast down some 10 or 
12 feet, some fragments about 5 ft. long and 3 ft. thick 
being hurled into the air and falling into the water. 


THE LAHMEYER DYNAMO. 





ONE of the dynamos which has come to the front during 
the last two years on the Continent is that manufac- 
tured by the firm “ Deutsche Elektrizitiits Werke zu 
Aachen,” Messrs. Garbe, Lahmeyer & Co., of Aix-la- 
Chapelle, Germany, of which machine we give below 
an elevation and section through the field. 

In the construction of dynamo machines it is a 
fundamental condition to arrange the electro-magnets 
that a minimum magnetic resistance opposes the lines 
of force passing from one pole to the other through the 
cores of their connecting pieces» lor the number of 
the lines of force, or the intensity of the magnetic field 
obtained by means of a certain number of ampére- 
turns, is inversely proportional to the resistance of the 
magnetic circuit through which the lines flow. For 
this reason it appears necessary to use electro-magnet 
cores of the shortest and thickest dimensions possible. 
It is also advisable that the iron frame be constructed 
of one piece, corresponding to the course of the lines of 
force, for any interruption of the structure, though the 
connections may be fitted in the most careful manner, 
will cause some increase of the magnetic resistance. 

As the following views show, the dynamo of the 
Lahmeyer type fulfils these conditions in an advan- 
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tageous manner, and the results, both from a mechanical 
and an electrical point of view, are equally good. The 
form of the structure is really due to Gramme, who in 
1884 introduced this type of magnet, the armature 
of the Lahmeyer machine having, however, a drum 
instead of aring winding. Owing to the great length 
of the double yoke the magnetic resistance is neces- 
sarily higher for the same cross section than in the 
ordinary form of single horse-shoe machines having 
the magnet limbs lying parallel to each other; but, on 
the other hand, a very symmetrical field is obtained as 
well as great solidity, since the whole frame, together 
with the field magnets, are cast in one piece. The poles 
of the electro-magnet are arranged in such a way as to 
enable the lines of force to pass without any loss 
through the armature. We are told that the loss of 
the lines of force is so small that the magnetising of a 
watch or the attraction of iron is not to be noticed. 
The good electrical output which Prof. Kohlrausch, 
+6) 
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of Hanover,* by a careful test has verified, is given 
in the following table :— 


Coulomb’s torsion electrometer. The spermaceti plates 
were then separated, when the metallic linings were 

















Resistance ohms (warm). 








Efficiency per cent, 




















| Difference of 
Model. | Rotations. | Ampires. | voit, | Lampe ot ("andat al 
2 load, 
G VII 900 300 110 | 600 12 
G VI 900 200 110 | 400 az 
G Va 1,000 150 110 | 390 08 
GV 1,100 110 110 | 220 oo 
GIV 1,200 7 110 | 140 1:2 
G III 1,250 36 110 | 72 0-9 
G II 1,400 24 110 48 1:2 
GI 1,500 15 110 | 30 0-9 
\ 


Armature. | Shunt winding. | Direct winding. | Electrical, exact. | Mechanical, about. 
| 
O-0111 33°5 0°0023 95°6 915 
0°0144 23°3 0°0036 948 90°5 
0°0253 41°5 00063 95°0 90°5 
0°0364 298 0:0146 92°5 88:0 
0061 33°4 0°029 92°2 87°0 
0°201 39°3 0:038 86°5 815 
0°35 45°8 | 0:057 83°3 78:0 
0°585 548 | 0:066 | 80 740 








The demand for this machine is very much increasing, 
and the manufacturers have been compelled to 
enlarge their establishment, though they confine them- 
selves to the manufacture of these machines as a spe- 
ciality. 

The Lahmeyer dynamo has obtained the gold medal 
on the part of the City of Aix la Chapelle in 1887, and 
at the Brussels “ Grand Concours ” of last year. 





LIGHTNING CONDUCTORS. 





By S. ALFRED VARLEY. 





(Continued Srom page 686.) 


THERE is a property common both to Leyden jars and 
tempered steel magnets, viz., if a charged Leyden jar 
be discharged and allowed to rest for a time, and if a 
magnet be demagnetised and laid aside, the Leyden jar 
will be found to have recovered its charge to a con- 
siderable degree, and the magnet will frequently be 
found to have reassumed the magnetic polarised con- 
dition, and the direction of the charge in the Leyden 
jar, and also the direction of the magnetic polarisation 
of the magnet, will be found to be the same as that 
originally imparted. 

This property of reassuming the electrically polarised 
or charged condition is common toall dielectrics, but it 
is possessed by sulphur, ebonite, rosin, shellac and gutta- 
percha in a greater degree than flint glass; and flint 
glass has the property in a less degree, probably because 
it is (perhaps) the most perfect of all dielectrics. 

Our older electricians were familiar with the phe- 
nomenon, and termed it residual charge in the case of 
Leyden jars, and absorption of charge in sulphur, 
shellac and hydro-carbon dielectrics. 

In the paper read before the Society of Arts in 1859 
by the writer of this article, the property of the 
absorption of charge by gutta-percha was referred to, 
and it was stated that what was there observed might be 
considered as an approach to conduction. At a later 
date electricians tested the insulation of submarine 
circuits by treating the gutta-percha as a conductor, and 
measuring the quantity of electricity which passed 
through it ; the fact that they were able to adopt such 
method of testing affords another illustration of the 
truth of Faraday’s generalisation that all insulators may 
be regarded as conductors. 

Faraday, when carrying out experiments to determine 
the respective inductive capacities of dielectrics, inves- 
tigated this phenomenon of the reassumption of the 
polarised condition. Among other experiments, he 
took two plates of spermaceti and put them together, 
so as to form a compound plate, the opposite sides of 
which were coated with metal. The system was 
charged, then discharged, insulated, and examined, and 
found to give no indication to the carrier ball of a 





Centralbl. f. Electrotech, Munich, 1887, p. 70. 


found in opposite electrical states, showing there had 
been an actual penetration of the charge to some dis- 
tance within the dielectric. 

The property of the penetration of electrical charge 
into the interior of a dielectric is exhibited on a mag- 
nified scale by long submarine circuits, owing to the 
vast surface of the dielectric of such Leyden arrange- 
ments, and as a consequence of the resistance opposed 
by the long conducting core, the discharge, instead of 
being sudden like that of a Leyden jar, takes time and 
pours out as a stream, the rate of flow decreasing as the 
potential falls, so that to bring about complete discharge 
involves, theoretically, infinite time. The same law 
also applies to the discharge of a Leyden jar. As the 
potential falls the rate of discharge decreases, and, 
therefore, the discharge when it occurs through air can 
never be really complete, and in any case like that of a 
submarine Leyden arrangement, infinite time is 
theoretically necessary for complete discharge. 

In a long submarine circuit it is quite possible to 
superpose on top of one another a series of charges in 
opposite directions. 

If an insulated submarine cable be first charged with, 
say, a + potential of 100 volts, then discharged, and 
charged in the opposite direction with, say, a — poten- 
tial of 10 volts, and if it be then so connected as to dis- 
charge itself through a sensitive galvanometer, first the 
— charge of 10 volts will be seen on the galvanometer. 
Shortly afterwards the galvanometer needle will fall 
back to zero; a little later the galvanometer will be 
deflected in the opposite direction by the + charge, 
which has penetrated into the body of the dielectric as 
the effect of the first charge. Two, three, or more elec- 
trical waves in alternate directions may also be travel- 
ling along a submarine cable at one and the same time 
without neutralising each other, and that they do not 
neutralise one another arises as a consequence of the 
insulating effect of a conductor opposing resistance. 

The observations which have just been referred to 
afford ocular demonstration that conductors insulate 
and that dielectrics conduct ; and, further, that the 
electric polarisation of dielectrics is in layers, and that 
probably all dielectrics when electrically polarised 
resemble in their constitution the layers of charged 
clouds in the upper regions of our atmosphere. 

The above details have been analysed at some length, 
but not so fully as the writer feels they should be ; the 
main object he has had in view in attempting such 
analysis is to direct attention to the fact that continuity 
and evolution exist in physics as well as in organic 
structures. 

By carefully tracing back observed phenomena to the 
elementary principles on which they rest, and carefully 
noting the position they occupy in the edifice of phy- 
sical science regarded as one great whole, a truer con- 
ception of the bearing of individual observations is 
attained than is otherwise possible. 

Parallellism and harmony run through the whole of 
Nature’s operations, and if hypotheses, theories, or the 
results of experiments lead to conclusions opposed to 
the well established laws, then I venture to go so far 
as to maintain it is the bounden duty of the true 
philosopher to suspect there is error lurking some- 
where. 
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I proceed to give illustrations in support of the above 
views. Reference has already been made to the fact 
that 35 years ago the scientific advisers of the original 
Atlantic Telegraph Company, after a series of elaborate 
and costly experiments which involved an expenditure 
of over £10,000, came to the conclusion that submarine 
conductors of small sectional area would transmit 
signals more rapidly than larger ones. These experi- 
ments were carried out in the light of day between the 
years of 1854 and 1858, and publicly discussed as well 
as assented to by our mathematical scientists ; further, 
the experiments had been honestly carried out, and 
correctly recorded. 

Under such circumstances it might not unnaturally 
be considered presumptuous for any one, especially for 
a young man, to question conclusions so authoritatively 
announced. I, myself, only became aware of these 
conclusions after my return from the East in Novem- 
ber, 1857, and as they were not in harmony with known 
laws relating to the motion of fluids, I felt sure there 
was something wrong; ten months later, after study 
and much thought, I detected the source of error, and 
in February, 1858, during the time an electrical dis- 
cussion was taking place, I drew up and submitted a 
paper to the Institution of Civil Engineers, in which 
it was pointed out, among other things, how it was 
that the results recorded had been produced. I was 
invited to take part in the discussion, and my doing so 
led to the acceptance of my paper at that late hour. 
After I had spoken, so great was the discomfiture of 
the scientists present, who had previously to my speak- 
ing taken an active part in the electrical discussion, 
that they had nothing to say when the opportunity was 
afforded of criticising the views I had brought forward. 
I apologise for so personal an illustration, but it is a 
matter of history, and the object I have in doing so is 
simply to point out the advantages of that system of 
inductive philosophy of which Faraday was so great 
and brilliant an expositor, and which has so completely 
disappeared from among us that it is now little else 
than a tradition. 

I proceed to give two constructive illustrations of 
the system of inductive philosophy as applied to 
matters relating to the present electrical controversy, 
although Iam aware in adopting such course I may lay 
myself open to a charge of egotism. I take as the first 
example an experiment described in the Dr. Mann 
lectures among the alternative path experiments where 
a 40 feet length of No. 27 B.W.G. iron wire was found 
to bring about discharge of a Leyden jar more readily 
than the same length of No.1 copper wire. Such result 
seems to me quite out of harmony with well established 
laws, and therefore I suspect what was observed has 
arisen from causes other than those which seem to 
satisfy Prof. Lodge. 

The other example I will here briefly refer to is one 
Prof. Lodge considers to have been abundantly proved 
—viz., that electric currents commence to flow through 
the outer skin of conductors. Prof. Lodge can fairly 
claim in this matter the support of our leading physi- 
cists, including Sir William Thomson, who has calcu- 
lated the actual depth of the outer skin of a conductor 
which is penetrated by electric alternations under certain 
specified conditions. In the face of such high scientific 
authority it may seem presumptuous to express dis- 
belief in views so authoritatively arrived at, but my 
faith in nature is greater than my belief in the infalli- 
bility of mathematical physicists ; and this newer theory 
does not harmonise with the laws of motion as observed 
in a dense moving crowd or a flowing stream of water, 
in both which examples the rate of motion and the 
transmission of energy is more complete in the centre 
of the stream than at the sides, and therefore I feel I 
have no right to accept the conclusion come to unless 
it be demonstrated by actual experiment. 

In my published article of last year this matter was 
referred to. I there stated my belief that electric 
currents commence to flow through the centre of con- 
ductors. The question in dispute can. be determined 
by experiment, and I bope to be permitted to do so at 
no very distant date. I purpose, however, a little later 


on in this article, to develop the reasons which lead me 
at the present time to believe that rapid electric alter- 
nations traverse through the whole sectional area of a 
conductor, and that the + and — electricities passing 
through the central portion is of higher potential, and 
therefore travel faster than that flowing through the 
outer skin. What I regard as the common-sense view 
of the matter has incidentally received support from a 
fact lately recorded by Mr. Preece, who stated at the 
Institute of Electrical Engineers a piece of telegraph 
wire which was struck by lightning exhibited indica- 
tions of more complete fusion in the centre than at the 
sides ; this exactly accords with what I should venture 
to have anticipated. 

There are a few more words which it seems neces- 
sary to say in reference to lightning discharges and 
their assumed oscillatory character. The Leyden 
arrangements formed by the clouds, the atmosphere, 
and the earth have certain distinguishing characteristic 
features ; the induction preceding a discharge occurs 
wholly and solely between the inner and outer coatings 
of the Leyden arrangements, and both the clouds and 
the earth are electrolytic, and specifically somewhat 
imperfect conductors composed of detached molecules 
of water suspended in the air, on the one hand, and, in 
the case of the earth, intermixed with the more or less 
insulating matter of which earthy matter is composed. 

The direction of the electric polarisation would seem 
to be probably determined by the layers of charged 
clouds superposed over one another and forming a 
series of Leyden arrangements. 

These Leyden arrangements when charged highly 
enough become attracted to within striking distanc>, 
and their combined potential breaks down the atmo- 
sphere separating the clouds from the earth in the line 
of discharge. Laterally, the electrical connections be- 
tween the molecules composing the cloud is very imper- 
fect, and when discharge occurs through an electrolytic 
conductor, more or less polarisation occurs, which 
opposes resistance. Were this not so, discharge between 
the clouds and the earth would pour out in a continuous 
stream, somewhat similarly to what is seen to occur 
with charged submarine cables, and in the case of water 
spouts there is probably a large discharge of electricity 
occurring in the form of a more or less continuous 
stream. Not only is continuous discharge checked by 
the molecular constitution of the clouds themselves, 
but as the breaking down of the air in the line of dis- 
charge is effected by a series of separate discharges fol- 
lowing close on the heels of one another, this also 
breaks up the continuity, and the potential of the 
charged clouds has then to be further raised before dis- 
charge to the earth can again occur. 

In the continuation of this article a few observations 
will be made on the supposed oscillatory character of 
lightning discharges, and what such a supposition 
would appear to involve. 

(To be continued.) 








FOREIGN IMPORT DUTIES ON DYNAMO- 
ELECTRIC MACHINERY AND ELECTRIC 
LAMPS. 


THE Board of Trade having received several applica- 
tions for information respecting the rates of Customs 
duty leviable in certain foreign countries upon the im- 
portation of dynamo-electric machinery and electric 
lamps, and having observed that in many instances 
these articles were not distinctly classified in the various 
Customs tariffs, have been in communication with the 
Secretary of State for Foreign Affairs in order to obtain 
authoritative statements through the medium of Her 
Majesty’s representatives at the differents courts as to 
the actual duties leviable. Replies have now been 
received from Her Majesty’s embassies, &c., in most of 
the countries in regard to which doubts as to the duties 
on the goods referred to existed ; and these, supple- 
mented by the information already in the possession of 
the department, have enabled the Board to prepare the 
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following statement, which is published in view of the 
increasing importance of the trade in electric apparatus 
und appliances :— ’ 


English 





Rates of duty. 


Countries, and tariff classification. equivalents. 
Russia : Cwt. 
Dynamo-electric machines : Rbls. Cop. £ s. d. 
If the preponderating wa- | 
terial is of copper... ... | Poud 3:50 114 6 
Do., do., of iron or steel ... | ,, 1:40 0 13 10 
Electric lamps ... .. «+ Information not yet received. 
Sweden : 
Dynamo-electric machinery ... * Free. * Free. 
Electric lamps * According to material of which 


{* 40te.—This information is given by 
the Swedish authorities under reserve, 
as oer \ unable to give an absolute 

sion. 


chiefly made. 





deci 

Norway : 
Dynamo-electric machinery ... * Free. | _ * Free. 
Electriclamps ... ..., +. | * According to material of which 

[*See note to Sweden, above.] chiefly made. 

Denmark : Kron. Ore Cwt. 

Dynamo-electric machines ... | Pund 0°02); 0 2 4} 
* or 10 °/,ad val. |*or10°/,ad val. 





According to material of which 
composed. 


Mks.Pf.' Cwt. 


Electric lamps 


Germany : 
Dynamo-electric machines (so 
far as they cannot be de- 
scribed as “‘ Lokomotiven ” or 

** Lokomobilen”’) : 
Preponderating material, 


being of cast iron 100 kilos. 3.00 0 1 6} 
Do., do., of wrought iron Pe 5.00 0 2 63 
Do., do., of other common 

metal oY eee es 0 4 0% 


Se ee 


Electric lamps : 
Incandescent (Gliih) lamps 
of glass in conjunction 
with other materials, so 
far as the same cannvut be 
classed as hardwares, Xc., 
with the exception of 
cases in which platinum 
WHORE WOE cc, sce ove ~ 
Electric are (Bogen) lamps 
and other electric lamps | According to material of which 
made. 


| 
» 8.00 | 


30.00) 015 3 





Holland : 
Dynamo-electric machinery ... | 
Electric lamps and appliances | 

for electric lighting, not 
forming part of the ma- 
chinery eins Cdieee? {fepee 


Free. Free. 


5 °/, ad val. 5 °/5 ad val. 
Belgium : 
Dynamo-electric machinery : 
The duties are assimilated to 
those on machines and ma- | 
chinery of all kinds, which 
are— 
Machinery of cast iron 
Do., of wrought iron o 
ee Sart p 4.00 01 7 
Do., of wood... uae 10 °/, ad val. 10 °/° ad val. 
Do., of copper or other Cwt. 
metal ss» « | LOOkilos. 12.00 0 4 103 
Electric lamps 10 °/, ad val. 10 °/) ad val. 


Fr.C.) Cwt. 
100 kilos. 2.00 0 0 9% 


France: 
Dynamo-electric machines : 
Weighing less than 30 kilos. Free. 
Weighing 30 kilos. and above 

and containing— 

Less than 50 per cent. 
of cast iron Soaks 
From 50 to 75 per cent. 
of castiron ...  .. “ 
75 per cent. and above 
of castiron ... ... fe 6.00 0 2 65} 


Free. 
Fr. C. Cwt. 
061 


100 kilos. 15,00 


10.00, 0 4 0} 


Electric lamps: 
Incandescent lamps of blown 
lass on 18.50 0 


~I 
ir) 
+ 


Accessories of electric light- 
ing, made of copper, com- 
prising commutators,regu- 
lators, lamps, &c. ...—... 

[Note.— Accumulators pay duty 

according to the metal of which com- 
posed.) 


” 20.00 0 8 2 











* At the option of the importer. 





a 
Countries, and tariff classification. Rates of duty. ay 
. | Cwt. 
Portigal : Reis., £ s. d. 
Dynamo-electric machinery 
imported entire beck: | esau Balog. 15 0 3 5} 





Do., imported in separate pieces 25 0 5 8} 
Electric lamps; these are 
chargeable according to ma- 


” 





terial of which made : 
ff aero mee 110 16 2 
» iron TOP fort ae 200 265 9 
ee + 230; 212 7 
Spain : Pes. Cts. | 


Dynamo-electric machines ... | 100kilos. 8.90; 90 3 3 
Electric lamps; chargeable as 

ordinary lamps according io | | 

material of which composed, 








as follows : 
Of copper soe 0 oe ” 86.68 | 115 3 
, ; | 6.10| (0 2 5} 
» iron (according to) ( to i 
quality) ethan, 99 | (i984 | (0 8 03 
ae ape Kilog. 3.00' 6 111 
| 23.75 | (0 9 7 
»» Zinc... . | 100 kilos. to | { to 
45.00 018 4 
16.60 06 9 
», other common metals 7 + to f to 
(45.00; (018 4 
» crystal... oe eee 2 34.65 014 1 
» earthenware ... ... $ 26.58 | 01010 
> powcelain .... =... pe 37.50 015 3 
Italy : | Lire Cts. | Cwt 
Dynamo-electric machines : | 
Up to 20 horse-power ... | L00kilos. 25.00 010 2 
Of 20 horse-power and above a 16.00; 0 6 6 
Electric lamps of bronze, brass, | 
steel,oriron ... ...  «.. | in 30.00; 012 2 
Do., of other materials ... | According to eens of which 
made. 
Austria : Fls. Kr. Cwt. 
Dynamo-electric machines ... 100 kilos. 5.00 0 5 1 


Electric lamps Information not yet received. 


| 
Switzerland : | 


Frs. Cts. Cwt. 
Dynamo-electric machines ... | 100kilos. 4.00 01 
Electric lamps ...  ... 9... is 16.00 0 6 G6 
Greece: 

Dynamo-electric machines Free. Free. 
Electric lamps : Drs.Lep. Cwt. 

If of glass or plain porcelain | Oke 1.00 112 0 

If inlaid, coloured, or gilt > 2.00 3 4 0 

All others Sat) 2 fee According to the material of 

which made. 
Roumania : 

Dynamo-electric machines Free. Free. 
Electric lamps ...  ... ove + Cannot be stated. 
Turkey : aia t) eas ade 8 9/) ad val. 8 %/) ad val. 


United States : | 
Dynamo-electric machines ... | 45 %/y ad val. | 45/9 ad val. 
Electric lamps... we | 45 °/, ad val. | 45 /y ad val. 





+ The Roumanian authorities are unable to give a decision as 
to the duty without having a sample submitted to them. 








PROPOSED ELECTRICAL ENGINEERING 
EXHIBITION IN EDINBURGH. 


In order to commemorate the opening of the Forth Bridge in the 
spring of next year, it is proposed, as was briefly stated last week, 
to hold an electrical, engineering and mechanical inventions 
exhibition in Edinburgh. An influential deputation of gentlemen 
waited upon Lord Provost Boyd on Thursday last week with the 
view of obtaining the patronage and support ot his lordship and the 
magistrates and town council in connection with the proposal. 
The deputation consisted of Mr. John Harrison, Mr. F. Grant 
Ogilvie, Principal of Herriot-Watt College ; Mr. Mitchell Thomson, 
Mr. W. W. Barclay, Mr. D. A. Stevenson, C.E.; Mr. A. R. Bennett, 
general manager for Scotland of the National T'elephone Company, 
and Mr. George E. Watson, C.E., interim secretary. The views 
of the deputationists were set forth in a memorandum, which 
stated that the spring of 1890 was likely to see the opening of the 
Forth Bridge as an accomplished fact: for passenger traffic, and it 
might be consequently expected that an unusually large number 
of tourists would visit Edinburgh. To the deputation it seemed 
reasonable to commemorate the completion of this vast undertaking 
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by the inauguration of an exhibition illustrative of engineering 
progress. Looking to the rapid strides which electricity was 
making, they respectfully suggested that an exhibition of elec- 
trical engineering and mechanical inventions would form a suitable 
and appropriate combination, and from the prospects of assistance 
offered by probable exhibitors it would appear that the anticipa- 
tions of the promoters for a large and successful exhibition were 
ikely to be realised. No exhibitions for 1890 had yet been inti- 
mated, and viewing the success of those held lately in Edinburgh 
and Glasgow, the public sentiment was evidently in their 
favour. It was also mentioned that this year there would 
be inaugurated in London the first of an annual series 
of conventions of telephonic and electrical engineers, and 
that the promoters of the exhibition had it on good authority 
that in the event of the exhibition being held in Edinburgh, the 
next convention would be arranged to take place in the northern 
metropolis. This in itself, the deputation thought, would likely 
give considerable impetus to the undertaking. The committee 
have fixed upon Meggetland, in the Merchiston district, as the 
site of the exhibition, and it is believed that a sufficient area 
might bethere secured, not only for the exhibition itself, but for the 
holding of sports, and offering other attractions for the success of 
the undertaking. It is proposed to raise £10,000 as a guarantee 
fund. The deputation was introduced to the Lord Provost by 
Treasurer Clapperton. The object of the deputation was explained 
by Mr. A. R. Bennett, who stated that they considered that the 
holding of such an exhibition would be a fitting manner of cele- 
brating the opening of the Forth Bridge. It was intended to 
keep the exhibition open for several months. The Lord Provost 
said he would give the matter his most favourable consideration, 
and it was arranged that the deputation should wait on the Town 
Council at their first meeting. 


Ar a meeting of the Edinburgh Town Council on Tuesday Trea- 
surer Clapperton introduced a deputation who brought under the 
notice of the Council the Electrical Exhibition which it is pro- 
posed to hold in Edinburgh next year. 

Mr. Grorae E. Watson, accountant, said that the Council had 
already received a memorandum on the subject. The deputation 
were there that day to ask the support of the Council to the 
guarantee fund. They originally aimed at a small guarantee fund 
—viz., £10,000—but they saw now that things were to succeed, 
and the support they expected from manufacturers was such that 
they now thought the sum of £50,000 would be necessary to carry 
out the scheme. 

Mr. Bennett, manager of the Telephone Company, said he 
should like to draw their attention to the backward state in re- 
spect to electrical science in which Scotland was at present. More 
especially was this the case as compared with the United States 
of America, where electricity was applied to a multiplicity of 
purposes which entered into the everyday life of citizens, even of 
the smaller towns, to such an extent that he had no hesitation in 
saying that some of the street arabs ina Western town of America 
were more conversant with the practical application of electricity 
than many well-educated men among themselves. Electricity in 
the United States was used, amongst other things, for traction 
purposes for the working of railways, for pumping, for the driving 
of sawmills, and, in fact, for utilising the force which was at pre- 
sent in the streams and rivers for driving machinery of all kinds. 
To a lesser extent electricity was coming to be applied in England 
to similar purposes, and more especially in London. There were 
several electric railways now being erected in England, and there 
were many wealthy corporations in London at present seeking a suit- 
able outlet for their capital in the way of the practical application of 
electricity. In order to illustrate the rate of growth which was 
taking place in electricity, he would read the Board of Trade 
figures of the exports of the first three months of 1888 as com- 
pared with the first three months of the present year. The ex- 
ports of electrical apparatus from Great Britain in the first three 
months of 1888 amounted to £88,077, while in the corresponding 
three months for this year the exports amounted to £430,309, or 
nearly five times as much—nearly half a million. He should like 
to ask what share Scotland had in that amount? It was very 
little indeed. The manufacturing electrical firms in Scotland 
could be counted on the fingers of one hand; and, in the case of 
his own company, he knew that, with the exception of some rough 
iron work and timber, they had to bring all their supplies from 
across the Border. It was quite evident that although electricity 
travelled at the rate of 185,000 miles a second, it had not yet 
penetrated very farinto Scotland. (Laughter.) The great object of 
this exhibition would be to demonstrate to the Scottish people 
what could be done in the way of the application of electrical 
science. He knew there was great ignorance existing on this 
subject, although Scotland, from its natural features, was as well 
adapted as any country in the world to develop the practical 
application of electricity. ‘They could show to the people of the 
north of Scotland for instance, who were badly off for communica- 
tion, and were at a great distance from coal fields, that they 
possessed in their streams and rivers, such as the Ness and the 
Spey, and many others, a wealth superior to the diamond mines of 
Golconda, or the ruby mines of Burmah, and which also approached 
in their capacity to the coal-fields of central Scotland. These were 
some of the objects of the exhibition. 

Prof. ARMsTRONG expressed his entire sympathy with the pro- 
ject which had been laid before the Council, and he might say 
that several of his colleagues also, he believed, took a similar 
view. They believed the project was a good one in itself—good’ 





commercially. It would be a benefit to this ancient city, and it 
would be a benefit to the advancement of science. It would take 
ina degree the character of an international exhibition, 
inasmuch as many of the most astonishing developments of the 
practical application of electricity came to them from the other 
side of the Atlantic and from the Continent. Here they should 
have concentrated, they hoped, in Edinburgh next year, all that 
was best and most advanced in respect of the mechanical applica- 
tion of electricity and mechanical inventions generally. They 
would remember that last year they were favoured with a visit 
from the Iron and Steel Institute, and the year before from the 
Mechanical Engineers. Next year, it was hoped, if this Exhibition 
went on, they would be favoured with a visit from the Convention 
of Electricians from all parts of the world. In fact, if the scheme 
became a fait accompli, they should have a great influx of visitors, 
because he might point out to the Council that this would not be 
the only attraction which Edinburgh would offer next year. There 
would be that gigantic and beautiful structure the Forth Bridge 
to be seen and a sense by the whole world. In fact, Edinburgh, 
if the Council gave their support, would be converted into a 
veritable wonderland, attracting visitors from all parts of the 
world. It would be a great benefit to the community generally, 
even from a commercial point of view, if this project were carried 
into effect; while, at the same time, it would undoubtedly be a 
very great help and a stimulus to ‘1e advancement of electrical 
science. 

Mr. Hatt Biya, in a few words, thanked the Lord Provost and 
Council for the courteous reception of the deputation. 

Mr. Rircuie asked what sum had already been subscribed to 
the guarantee fund? 

Mr. Watson replied that they had not had time to go into these 
details yet. The executive committee had not yet been formed. 

The Lorp Provost remarked that the committee had done 
the Council the honour of first coming. to them. Turning to 
the deputation, his Lordship said they were very much obliged 
to them for giving the Council an geome of listening to so 
interesting a statement. They would give the proposal their best 
consideration, and he had no doubt that the Council would desire 
to forward the views of the deputation as far as they possibly 
could. 

The deputation then withdrew, and the subject was remitted to 
the Lord Provost’s committee for a report. 








ELECTRICAL STANDARDISING 
LABORATORY. 





On Wednesday an influential deputation, jointly representing the 
London Chamber of Commerce and the Institution of Electrical 
Engineers, waited upon the President of the Board of Trade at 
Whitehall to urge upon him the importance and necessity of at 
once establishing an electrical standardising laboratory. The 
President was accompanied by Lord Balfour, of Burleigh, Mr. 
Calcraft, Mr. Courtenay Boyle, Sir Thomas Blomfield, Major 
Marindin, and Major Cardew. The deputation consisted of Sir 
William Thomson, president of the Institution of Electrical 
Engineers, Lord Rayleigh, Sir Douglas Galton, Sir Vincent 
Barrington, Profs. George Forbes, Silvanus Thompson, Perry, 
Hughes, Adams, and Foster, Major Flood Page, General Webber, 
Dr. Fleming, and Messrs. Crompton, Lant Carpenter, Trotter, 
Kapp, and F. B. Webb, secretary of the Institution of Electrical 
Engineers. The objects of the deputation having been explained 
by Lord Rayleigh, 

Sir Wituiam TxHomson, D.C.L., LL.D., F.R.S.S. (L. and E.), 
submitted to the Board the following points :— 

1. That it is impossible that the supply of electrical energy 
under statutory powers can be efficiently carried out without the 
provision of some means of standardising the meters and other 
instruments used in connection with such supply. 

2. That the Board of Trade has recognised the necessity for 
this by inserting in licences and Provisional Orders clauses re- 
quiring that these meters, &c., shall be of a pattern approved by 
the Board of Trade and certified as correct by a properly appointed 
inspector. J 

3. That the ordinary trade in electrical machines and instru- 
ments is much hampered and rendered uncertain by the want of 
generally recognised standards of electrical quantities. 

4. That the required standards should be maintained by the 
Board of Trade, as the department of Government enti usted with 
the administration of the Electric Lighting Acts, and as the 
warden of the standards of quantities used in other trades. 

5. That, being strongly impressed with the absolute necessity 
for the establishment of a standardising laboratory where measure- 
ments of the various electrical quantities could be effected with 
the requisite precision, and whence certificates could be issued 
which would be accepted generally, the Electrical Secticn of the 
London Chamber of Commerce approached the Council of the 
Institution of Electrical Engineers on the subject. 

6. That in consequence a joint committee of the two bodies was 
appointed to consider the matter, and that this committee has 
arrived at the following conclusions:—(a) That the absolute 
value of the accepted units of the various electrical quantities has 
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now been determined with such accuracy that the possible error 
cannot exceed ;},, or one quarter per cent. The most recent 
determinations may therefore be taken for practical purposes as 
correct, and no future corrections vitiating previous certificates 
need be apprehended. (b) That instruments and methods are 
now available by means of which the constancy and accuracy of 
measurement of electrical units and multiples of these units in a 
properly equipped laboratory and under proper supervision can 
be assured. (c) That the cost of establishment of such a labora- 
tory (exclusive of building) on the smallest scale suitable for the 
present requirements of the trade, will not exceed the sum of 
£4,000. (d) That the joint committee aforesaid has devoted much 
time and consideration to the question, and the estimate at- which 
they have arrived is as close as it was possible to make. (e) That 
they further are of opinion that by charging moderate fees for 
comparisons and certificates the Board of Trade would be ina 
position to remit the Treasury interest on this outlay, and also to 
provide a fund for maintenance and possible extension of the 
laboratory. 

Mr. R. E. Crompton pointed out the disadvantage under which 
British makers of instruments suffered as compared with Conti- 
nental manufacturers, who were able to have their apparatus 
— and certified in the government laboratories at Paris and 

rlin. 

The PrEstpENT oF THE BoaRD oF TRADE expressed himself in 
favour of the proposed laboratory so far as the theory was con- 
cerned, but the question involved details of a technical nature, 
with which he could not pretend to be fully conversant. He 
thought in ws there were very good grounds indeed for their 
request, and more than that he could not say at present, but he 
would look very carefully into it. He should, of course, have to 
bring the subject, if he felt able to do so, before that rather diffi- 
cult department, the Treasury. He thought they had put before 
ing made as they had 


him very good grounds for such provision 
requested. 











ELECTRIC LIGHTING AND COUNTY 
COUNCILS. 





Proposep TRANSFER OF ConTROL FROM LocaL AUTHORITIES 
TO THE County COUNCIL. 


Ar the meeting of the Paddington Vestry on Tuesday, the follow- 
ing resolutions were passed on the motion of Mr. Mark H. Judge, 
chairman of the Paddington Electric Lighting Committee : 

That the Vestry of Paddington having considered the letter of 
the London County Council of June 5th, 1889, addressed to the 
Board of Trade on the subject of electric lighting, takes the 
strongest exception to the proposals therein made for transferring 
the control and purchase of electric lighting in the metropolis 
from the City Corporation, the vestries and the district boards to 
the County Council, and this for the following reasons :— 

1. That public lighting in the metropolis has hitherto been 
under the control of the City Corporation, the vestries, and the 
district boards as the local authorities for their several areas. 

2. That the Electric Lighting Acts, 1882 and 1888, recognise the 
necessity for local control, and these Acts constitute the Corpora- 
tion, the vestries, and the district boards the authorities for this 


urpose. 

3. That while there has been a growing desire for improvements 
in the constitution of the local authorities, there has been no 
serious demand for the weakening of these authorities by the 
transfer of their important functions to a central body. 

4. That the proposals involve an alteration in the law, and 
should therefore have been addressed to Parliament, instead of 
being introduced into a communication to a Government depart- 
ment on questions relating to the granting of licences or Pro- 
visional Orders under the existing law. 

5. That the County Council has no authority to describe itself 
as “the representative governing body of the County of London ” 
in regard to the various matters which the law places within the 
province of other equally representative governing bodies in the 
said county. 

.6. That achange of so drastic a character as the substitution of 
a central authority, with its necessary officialism, for local control, 
even if desirable, ought not to be pushed through a central repre- 
sentative body at 24 hours’ notice to its own members, and without 
any notice: whatever to local representative bodies whose functions 
it proposes to absorb. 

That this vestry do place on record its opinion that the County 
Council has exe its functions in agreeing to proposals for 
interfering with the powers of metropolitan representative govern- 
ing bodies without first giving them an opportunity of considering 
such proposals. 

That the foregoing statement of objections be forwarded to the 
Board of Trade, the County Council, and the other representative 
governing bodies of the metropolis, and the members of the County 
Council for Paddington. 

That the City Corporation, the vestries, and the district boards, 
be asked to inform the Board of Trade and the County Council, 
and this vestry of their views on the proposals referred to. ’ 








ELECTRIC LIGHTING IN LONDON. 





AT the first weekly meeting of the London County 
Council after the Whitsuntide recess, held on Tuesday 
at the Council Chamber, Guildhall, Lord Rosebery (the 
Chairman), in opening the proceedings, referred to the 
subject of electric lighting. He said :—Gentlemen,— 
A letter has been received from the Board of Trade 
thanking the Council for the assistance it has given in 
the matter of electric lighting, and sending a copy of a 
model order proposed to be followed in the case of all 
the electric lighting applications now before the Board 
of Trade. This letter will be reported by the Highways 
Committee, probably at the next meeting of the 
Council. In the meantime, the Board of Trade states 
that if the Council wishes to bring any points in the 
Order under the notice of the Board of Trade, the 
Board will be glad to see representatives of the Council, 
and to discuss such points with them. Perhaps the 
Council will authorise the Highways Committee, if it 
should think necessary to depute some representatives 
to confer with the Board of Trade, and to suggest on 
behalf of the Council any alterations they may think 
desirable. (Cries of “ Agreed, agreed.”) 








NOTES. 


The Electric Light in London.—Messrs. Gatti state 
that they are able to supply electricity in their district 
to the extent of 8,000 lamps of 16 candle-power, and 
can extend it shortly to 30,000 lamps. 





Electric Lighting in Lowestoft.—At a recent meeting 
of the Town Council the Town Clerk read a communi- 
cation from Councillor Johnson, giving notice on behalf 
of the Electric Light Supply Company, that they should 
apply for a provisional order to introduce the electric 
light into Lowestoft. 





Electric Lighting of Bristol—We hear that Mr. 
Preece, who recently visited Bristol to confer with the 
Electrical Committee of the Town Council on the 
question of introducing thé electric light in this city, 
has prepared a report which is being printed for con- 
sideration at a meeting of the*committee to be held at 
an early date. 

Electric Lighting at Bath.—The public having sub- 
scribed an insufficient number of shares to enable the 
Bath Electric Lighting Company, Limited, to take over 
the Corporation contracts, in accordance with the pro- 
visional agreement, the directors announce that they 
have determined to leave the matter of electric lighting 
in Bath, for the present, in the hands of Mr. Mas- 
singham. Nothing deterred by the unexpected apathy 
of investors in regard to the new venture, Mr. Mas- 
singham, attributing the rebuff encountered to the 
successful tactics of interested persons, accepts the 
responsibility of lighting the city single-handed. He 
announces his intention to lay down plant for public 
and private lighting at an early date, when he will be 
prepared not only to execute the Corporation contract, 
but to supply private consumers “at a price at which 
the electric light bas never hitherto been supplied in 
any city in the world.” 





The Electric Light in Northampton,—A special meet- 
ing of the Northampton Town Council was held on 
Monday night, to consider an application from the 
newly-formed Northampton Electric Light and Power 
Company, Limited, requesting the consent of the Council 
to an application for a licence for the supply of elec- 
tricity within the borough. The Mayor moved that 
the Council give the permission applied for. ‘This was 
seconded by Councillor Tebbutt, and was carried with- 
out discussion. 
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Ballymena Lighting.—Mr. M‘Carthy, of Antrim, has 
furnished the Committee of the Town Commissioners 
with an approximate estimate of the cost of an instal- 
lation sufficient to light the town, based upon the 
assumption (which the Committee believe to be correct) 
that sufficient water-power can be obtained, at a 
reasonable rate, in the immediate vicinity of the filter- 
beds. This estimate, the details of which are attached 
to the report, shows that the inhabitants would gain 
upwards of £140 per annum by using electricity instead 
of gas at the very high rate of 5s. 5d. per 1,000 feet ; 
and Mr. M‘Carthy has further stated that, if the Com- 
missioners could see their way to invite tenders for the 
electric lighting of the town, he would be prepared to 
further reduce the approximate estimate he first gave, 
and place an incandescent lamp of 20 candle-power in 
each of the existing posts. The report was referred 
back for further consideration. 





A Chance for the Electric Light.—The Lighting In- 
spectors of Great Ilford, Essex, will, on Jaly 2nd, at 
8 p.m., receive tenders for lighting about 138 public 
lamps with gas, oil, or electric light, sufficient to light 
the district for 12 months—viz., from August Ist, 1889, 
to July 3lst, 1890. Tenders to be forwarded to Mr. 
Alfred Sherman, clerk, 1, Oakfield Road, Ilford, Essex, 
by July Ist. 





Electric Light in Factories.—Arrangements are being 
made for the introduction of the electric light into 
Netherdale Mill, Galashiels. 





The Electric Light in Mannheim,—The authorities 
in Mannheim are considering the question of lighting 
some of the public squares electrically, and Dr. Kittler, 
of Darmstadt, and Herr Uppenborn, of Munich, are 
being consulted on the point. It has already been 
decided that the Hof Theatre is to be lighted elec- 
trically, but the two experts differ as to how it should 
be carried out. Dr. Kittler advocates the erection of a 
central station, while Herr Uppenborn is in favour of a 
separate installation for the theatre. At present no 
decision has been come to in the matter. 


Electric Lighting in Munich.—Great progress is 
being made in this town with the electric light. There 
are now 116 installations which have been carried out 
by nine firms. The arc lamps number 588, and the 
incandescent lamps 23,231, of which 4,900 are in the 
three Royal theatres. In 1885 there were only 30 
installations, with 133 are lamps and 3,770 incandescent 
lamps. 





Leipsic.—Proposals for electric lighting in Leipsic 
have been made by the firms of Schuckert, Siemens 
and Halske, and Dr. Fippl, but the municipality has 
decided to undertake the work itself. 


The Electric Light in Leeds,—At a meeting of the 
Electric Committee of the Leeds Corporation on Tues- 
day, a scheme was agreed upon for carrying the light- 
ing by electricity of the principal portion of the town 
at an estimated cost of £68,000. The Town Hall and 
Municipal Buildings are included in the estimates. 


Telephone Contract.—Tenders are required for the 
supply and fitting up of telephones not subject to 
royalty, and for the completion and putting into work- 
able condition of the lines and apparatus, and for the 
maintenance for three years of the lines and apparatus. 
For farther particulars apply to Fire Superintendent 
Back, Police Office, Stockport. Tenders, addressed 
Chairman Fire Alarms Committee, Courthouse, Stock- 
port, to be delivered at the Courthouse by 12 noon on 
24th inst. 


Telephonic Progress in the West.—The Western 
Counties and South Wales Telephone Company con- 
tinues to make satisfactory progress in the West. A 
new trunk line has recently brought Torquay and Ply- 
mouth into communication, and in order to generally 
extend its advantages, public call offices have been 
established in either town. It is now proposed to run 
another line to Yelverton, where it is hoped to open a 
small exchange. Eventually Plymouth will in all pro- 
bability be brought into telephonic communication with 
Exeter and Bristol, and perhaps London. In connec- 
tion with the Plymouth exchange a multiple switch- 
board has been adopted, to facilitate the work of the 
employés engaged in answering calls; and it may be 
also mentioned that Mr. C. V. O’Donnel has recently 
succeeded Mr. Anderson as superintendent of the 
exchange. 





A One-Eyed Story.—An extraordinary occurrence is 
reported to have taken place during the recent heavy 
thunderstorm. Laura Adams, a servant living at 
Norwood, recently had the left eye removed owing to 
the presence of disease, and was fitted with an artificial 
one of glass. Being out in the storm, she was suddenly 
struck by the lightning. Directly afterwards she felt 
something was wrong with the left cavity. On arriving 
home she discovered that the glass eye had been broken 
to pieces, presumably, by the lightning. It is not said, 
however, whether any verdure was perceived in the 
eye either before or after the occurrence. 





An Electro-Pneumatic Signal Balloon,—On the 11th 
inst. some experiments were made with Mr. Albert 
Smith’s (of Poet’s Road, Highbury New Park) signal- 
ling balloon at Barnet, by means of which messages can 
be sent to any distance either night or day in cases of 
warfare or otherwise. The apparatus consisted of a 
small balloon, which is held captive by two wires. 
These are connected with two electro-magnets of special 
construction acting upon a cylinder of compressed air, 
which works a set of arms, and the code being known, 
can be read at a great distance. At night Mr. Smith 
employs aspecial coloured fire which produces a light 
of great power. The experiments on Monday were 
stated to be very successfcl, signals being read at 
Highgate without the aid of a glass. The wires are 
worked by means of keys and battery like the 
ordinary telegraph apparatus, but the wires are fastened 
to a drum, which, in case the balloon was injured by 
being fired at, could be instantly drawn in so as to 
prevent losing the apparatus. The whole apparatus, 
including the machine for making the gas, only weigh 
52 lbs., and can be carried by one man. 





The Sacred Fire of Jove.—An electric company in 
the States has announced that it is no use for the 
Government to apply to them for the requisite appa- 
ratus for putting criminals to death under the new 
system, since they will never degrade the sacred fluid 
at their disposal by putting it to such a purpose. To 
heal the sick (and to send messages, always true, to the 
ends of the earth) and not to cut short human life is 
their high mission, &c. 


The Blackpool Electrical framway,—On Whit-Mon- 
day the number of passengers carried on this tramway 
amounted to over 11,000, and the receipts exceeded 
£387. Popular seaside resorts which are favoured by 
the quantity rather than the quality of visitors might 
take a hint from this. 





Electric Hoists,— Messrs. Drake and Gorham are 
fixing one of their electric hoists at the Bank of 
England, which will be used in conjunction with the 
electric light installation. They have now several of 
these hoists working at their bank installations in the 
City, and we understand that there has been no case of 
failure or stoppage, and that the working cost is found 
to be exceedingly low. 
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Electrical Machine for Census Recording. — The 
census form is filled up in the ordinary manner. The 
sheets are then taken, to the machine operator, who is 
provided with cards for every person enumerated on 
these sheets. Holes are punched through the cards, in 
certain positions representing the answers given in the 
collectors’ forms, by a machine manipulated like a 
type-writer. The cards are next placed ina kind of 
press, so that, wherever a hole has been punched through 
the card, a pin passes into a mercury cup beneath 
making electrical contact, and is recorded by an elec- 
trical. counter from which the totals can be read at a 
glance. It is proposed to use the machine at the next 
U.S.A. census in 1890. 





The School of Electrical Engineering and Submarine 
Telegraphy.—Examinations for the certificate of this 
school have recently been conducted by Mr. Gisbert 
Kapp, A.1.C.E., and Mr. Kempe, of the Engineer-in- 
Chief’s Office, G.P.O. For the certificate in electric 
lighting and power transmission, Mr. Kapp set a paper 
in mechanical, and another in electrical engineering, 
and he devoted many hours to a practical and viva voce 
examination of the students on (to quote his report to 
the management): “Steam boilers, steam engines, 
secondary batteries, dynamos, arc lamps, calibrating, 
resistance measurements, jointing, photometry, switches 
and management of circuits, and practical use of graphic 
methods as applied todynamos.” A minimum average 
of 70 per cent. of full marks in the practical work, and 
of 60 per cent. in each of the two papers, is a necessary 
condition of obtaining the certificate. Of 11 students 
at the practical examination, only three failed to exceed 
this minimum. Certificates in electric lighting and 
power have accordingly been awarded on Mr. Kapp’s 
report to. the following gentlemen: Messrs. Wm. J. 
Alexander, G. Horley, Th. Raaschou, F. Wallis. Mr. 
H. R. Kempe set two papers, one upon electrical testing 
generally, and the second containing special and prac- 
tical questions upon telegraphy and telephony, in which 
a minimum of 70 per cent. of full marks was required. 
As the result of his report, certificates in these subjects 


have been awarded to Messrs. William St. J. Beale, H.. 


C. Moberley, and H. H. Paynter. 





Potato Cure.—The extraction of needles by the 
attraction of powerful magnets will be hardly necessary 
in the future, at least for those that have been swallowed, 
a remedy having been proposed for removing such 
obstructions by the simple method of eating an abun- 
dance of potatoes. It is not mentioned whether the 
potatoes are to be cooked or raw. 





The Mystery of Advertising Explained,—The follow- 
ing letter, signed by the secretary to Messrs. Crossley 
Bros., throws much light upon a subject which is 
sometimes shrouded in mystery :—“ With reference to 
your notice ve the Atkinson gas engine, in your issue 
of June 14th. On what authority do you make such 
statements or draw such an inference? How do you 
know it was one of our Otto engines referred to ? 
Perhaps you are not aware that the United States Otto 
engine is manufactured by an American firm, and that 
we do not supply engines at all to America, and the 
‘Otto’ there is a very different thing indeed from 
what it is in this country. We consider they have a 
great deal indeed to learn in gas engine practice, and 
the opinions given do not carry the same weight as they 
would from English authorities; but your action in 
this matter is on a piece with other similar notices. A 
paper whose publisher gives such biassed * reports as 
these is not one that claims support—at least from us— 
from an advertising point of view.” 





* This is evidently intended by Messrs. Crossley Bros. for un- 
biassed, for we need scarcely say that the Review invariaby tries 
to be impartial. We drew our inferences from the American 
Franklin Institute tests, and from our own Society of Arts trials. 
The uncalled for reference to advertisements, and the inference 
which we draw from this, need no comment. American papers 
please notice.—Eps. Exec, Rev. 


The Royal Society's Second Conversazione.— The 
ladies’ conversazione, given by the president of the 
Royal Society, Sir G. G. Stokes, Bart., M.P., L.L.D., &c., 
was held on Wednesday evening in the rooms of the 
institution, Burlington House. Among the many in- 
teresting exhibits shown were the following :—Prof. 
Silvanus P. Thompson exhibited in the council room 
an apparatus illustrating the polarisation of light; 
the magnetic rotation of plane of polarisation shown 
by projecting a polarised beam through a bar of 
heavy glass, and analysing by a 24 ray disc of mica, or 
by a fish lens ; the extension and contraction, by trans- 
verse electrification, of the rings seen in quartz by con- 
vergent polarised light ; and a bell and plates electro- 
plated with the metal cobalt. Copper, brass, &c., can 
be electroplated with this metal, and the articles in 
question have been plated by the Professor and his 
assistant at the Finsbury Technical College. Mr. Lud- 
wig Mond and Dr. Carl Langer showed their new form 
of gas battery. This is an improvement on that of 
Grove. The important feature of the new battery, 
which has been designed to obtain large currents 
from hydrogen and oxygen gas by the intervention 
of platinum, is that the electrolyte is used in a quasi- 
solid form, and it has therefore been named the “ dry 
gas battery.” Messrs. Woodhouse and Rawson, Limited, 
had on view various samples of copper tubes, &c., pro- 
duced by the Elmore depositing process. Dr. J, A. 
Fleming showed that if a carbon incandescent Edison- 
Swan lamp has a platinum plate, carried on a wire 
sealed through the glass, placed between the loop or 
horse-shoe, it is found that when the lamp is in 
action a galvanometer connected between the middle 
plate and the positive side of the carbon loop 
shows a current passing. If the galvanometer is 
placed between the middle plate and the negative 
side of the loop no current is found. This effect, which 
was shown in the lamps exhibited, was first pointed 
out by Mr. Edison. It can be stopped by shielding the 
negative leg by a glass or metal tube. The professor 
also exhibited a 50 C.P. projection lamp. Mr. J. A. 
Wilson Swan, as on a previous occasion, showed a 
Gramme ring rotating under the influence of the 
magnetisation of the earth. Messrs. Harvey and Peak 
exhibited a new polarising prism of the Ahren type. 
The polarisation of light is complete over the entire 
field, there being little or no loss of light. Edison’s 
phonograph was shown in operation by Col. G. E. 
Gouraud in the archives room. Dr. Tempest Anderson 
exhibited projections by the electric lantern of pho- 
tographs of craters, lava streams, &c., whilst Mr. 
Muybridge showed projections by the electric lantern 
of the automatic electro-photographic apparatus used 
in his investigations of animal locomotion, &c. 





London Chamber of Commerce.—A meeting of the 
electrical trades’ section of this chamber will be held 
on Monday next, the 24th inst., at 4 pm. Agenda: 
1. To consider whether members of the section at large 
should be convened to attend all meetings of the 
general committee, with power to speak (but without 
voting) on items of the agenda, after giving notice of 
such intention to the secretary, on the precedent of the 
bye-law adopted by the council of the chamber. 2. 
To receive a report of progress made during the past 
year. 


Following American Practice,—It is now proposed 
to abolish the guillotine, and substitute death by elec- 
tricity for the capital punishment in France. 





Electricity in Jamaica.—Mr. Dean, of the Thomson- 
Houston International Electric Company, is now in 
Jamaica, at Kingston, engaged in forming a local com- 
pany with a capital of $100,000. It is proposed to put 
in plant for street and house lighting, for the supply of 
small motors, and for the operation of the street rail- 
way. Gas in Kingston averages about $3 a thousand, 
and the street cars are run by mules. 
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Misapplied Home Science.—William Hope, electri- 
cian, of 56, Vincent Street, Westminster, was charged 
before Mr. Shiel with stealing a quantity of silk-covered 
wire, batteries, and other electrical apparatus, the pro- 
perty of Messrs, Latimer Clark, Muirhead and Company, 
electricians, of Regency Street, Westminster. The police 
were communicated with and the prisoner's place was 
searched, with the result that the property specified in 
the charge was found there. The prosecutors’ manager, 
Mr. Murdock, said latterly many articles had been missed 
from the works, notably reels of silk-covered wire and 
battery cells. The prisoner denied that he was re- 
sponsible for this, and said that he bought some of the 
articles found. Very foolishly he had taken away in- 
sulated wire belonging to his employers, but it was not 
with the view of disposing of it, but only to make one 
or two little induction coils for his children to play 
with. Mr. Shiel remanded him to see if this was true, 
because if it was it might make a difference in the 
sentence. 





Covered Wires.—We have received from the Tele- 
graph Manufacturing Company (Helsby) a handsomely 
got up case of samples of their light wires, and think 
this novel way of presenting them a decided improve- 
ment on the old style of sample cards. 





Endolithic Ivory.—We are informed that all the 
badges used at the Royal Military Tournament by 
H.R.H. the Prince of Wales, H.R.H. the Duke of Cam- 
bridge, and all the officers and gentlemen composing 
the various committees, as well as by the judges, staff, 
and competitors have been made by the Endolithic 
Ivory Company, Pomona Buildings, Fore Street, E.C. 





An Automatic Sewage Leak Detector.—A useful 
device, intended to automatically detect leaks in pipes 
in hotels or private houses, and for preventing the escape 
of foul gases from passing from one room to another 
through the waste pipe, has been patented by Mr. 
Andrew H. Brown, of 229, West Twenty-second Street, 
New York. It consists essentially in the employment 
of a valve held in a closed position until sufficient leak 
water accumulates on the valve to open it, when the 
valve closes an electric circuit connected with an 
annunciator. 





A Questionable Exchange,—The Royal yacht Victoria 
and Albertis being entirely redecorated at Portsmouth, 
in order that she may be made quite smart for the 
Naval Review. The electric light machinery, which 
was so noisy that the Queen vowed that she would 
never again sleep on board until it was removed, has 
been transferred to the Admiralty yacht Enchantress. 
The Victoria and Allert will leave Portsmouth at the 
end of next week for Antwerp, where she is to 
embark the Shah for conveyance to England. 


The Birmingham Electric Lighting Order.—The 
Bill for confirming the Board of Trade provisional 
orders for electric lighting at Birmingham, Live: pool, 
and Swansea was issued on Tues lay asa Parliamentary 
paper. The Birmingham order, as agreed upon between 
the Board of Trade, the promoters, and the City 
Council, is granted to Arthur Chamberlain and George 
Hookham, of New Bartholomew Street, Birmingham, 
electrical engineers, but it is provided that none of the 
powers conferred by the order in relation to works or 
otherwise shall be exercised unless and until the under- 
taking has been transferred to a company duly consti- 
tuted under the Companies Acts 1862 to 1882, or by a 
special Act of Parliament, and having a capital of not 
less than £50,000, and upon the transfer of the under- 
taking to such company that company shall be the 
undertakers for the purpose of the order. The under- 
takers are within three years of the commencement of 
the order to lay down suitable and sufficient distri- 
buting mains for the purpose of general supply through- 
out every street within their specified area. 








Rather Tall.—A correspondent is much interested in 
our last week’s description of Mr. Rawson’s experi- 
ments with the Elmore copper-depositing process. At 
the same time, he thinks that 15 ampéres per square 
inch of cathode is rather tall, and suggests that it should 
read per square foot. 


_“ Electromotive Machines.”’—The jury report, Class 
X., of the great Exhibition of 1851, stated, with refer- 
ence to “electromotive machines,” as they were then 
termed, that “we cannot help flattering ourselves that 
the attainment of this mysterious motive force will 
soon be followed by making it available for practical 
purposes.” The progress in electrical engineering has 
been so very rapid that this criticism would almost 
seem to have been written in the dark ages ; and it is 
now very amusing to read in Knight’s Encyclopwdia, 
of as recent a date as 1860, that this opinion is “too 
flattering.” 





Personal.—Mr. Rankin Kennedy, electrical engineer, 
formerly of Glasgow, has, in conjunction with the firm 
of Thos. M‘Culloch and Sons, engineers, founders, and 
boiler makers, Kilmarnock, become incorporated as 
M‘Culloch, Sons, and Kennedy, Limited. 












NEW COMPANIES REGISTERED. 








Fireless Motor Syndicate, Limited,—Capital £25,000 
in £10 shares. Objects: To carry on business as 
mechanical and electric engineers, and to carry out an 
agreement of 7th inst. forthe purchase of certain letters 
patent, dated 15th June, 1886, No. 7,986; and 9th 
August, 1887, No. 10,897, granted to Patrick McMahon 
for improvements in the utilisation of ammoniacal gas 
asa motive power, and for improvements in ammoniacal 
gas generators, motors, and cars. Signatories (with 1 
share each): T. Brooks, William Brows, J.P., of Raw- 
tenstall; T. Ashton, Didsbury ; Samuel Johnson, G. 
Norbury, R. A. Gartside, and T. H. Buck, of Man- 
chester. Registered, without articles, on the Sth inst. 
by Pritchard Englefield and Co., Painter’s Hall, E.C. 


Electricity Supply Company, Limited, — Capital 
£100,000 in £10 shares, whereof 10() are founders’ 
shares. Objects: To apply for and undertake and 
carry out a provisional order for the supply of electric 
light and power within the Parish of St. Martin-in-the- 
Fields ; and also generally any contracts, provisional 
orders, &c., relating to the supply of electricity in Great 
Britain or elsewhere. Signatories (with 1 ordinary 
share each): J. Irving Courtenay, 1, Essex Court, 
Temple; J. W. Barclay, 5, Clarendon Place, Hyde 
Park; Sir Daniel Cooper, Bart., M.P., 6, De Vere 
Gardens ; L. W. Novelli, Oxford and Cambridge Club ; 
J. Meston, 75, Union Street, Aberdeen ; IF. D. Finlay, 
70, Gloucester Place, W.; Frank King (electrical 
engineer), 65, Chelverton Road, Patney. The signa- 
tories are to appoint the first directors ; qualification, 
50 shares ; the company in general meeting will deter- 
mine remuneration. Registered 12th inst. by Sydney 
Morse, 4, Fenchurch Avenue. Registered office, 4, 
Great Winchester Street. 


Tonks, Limited.— Capital £70,009, in £10 shares. 
Objects : To take over the business of Messrs. Edmund 
Tonks and Wm. Hy. Tonks, brassfounders, copper- 
smiths, iron and wire workers, electroplaters, and manu- 
facturers of gas and electric light fittings, carried on at 
Moseley Street and Lombard Street, Birmingham. 
Signatories (with 1 share each): *Edmund Tonks, 
Knowle, Warwick; *W. H. Tonks, Satton Coldfield ; 
Elizabeth Tonks, Edgbaston, Birmingham; *Wm. 
Tonks, 312, Hagley Road, Birmingham ; Hy, Tonks, 
Knowle; *J. E. Tonks, Knowle; *A. G. Tonks, Knowle. 
The signatories denoted by an asterisk are the first 
directors. Qualification, 10 shares. The company in 
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general meeting will determine remuneration. Regis- 
tered 13th inst. by A.J. Nash, of 14, South Square, 
Gray’s Inn, as agent for Edwin F. Mason and Son, of 
Birmingham. 


Entwistle and Gass, Limited.—Capital £20,000, in 
£10 shares. Objects: To carry on the businesses of 
mechanical, ventilating, hydraulic and electrical engi- 
neers, iron and brassfounders, metallurgists and manu- 
facturing chemists in all branches. To take over the 
businesses of Thomas Entwistle and Son, of the Atlas 
Foundry, Nelson Street, Great Lever, Bolton; and of 
Gass Brothers, of the Hesford Foundry, Shiffnall Street, 
Bolton. Signatories (with 1 share each): *H. A. 
Entwistle, *W. G. Gass, *T. J. Gass, *G. P. Gass, jun., 
Mrs. L. Entwistle, Miss Maud Entwistle, J. B. Gass, all 
of Manchester Road, Bolton; Mrs. Edith Ferguson, 19, 
Chadwick Street, Bolton. The first four signatories are 
appointed permanent directurs,and will each be entitled 
to a weekly salary of £3. Qualification, £1,000 in 
shares or stock. Registered 14th inst. by Burton & Co., 
37, Lincoln’s Inn Fields, W.C. 


Wolverhampton Electric Light and PowerCompany, 
Limited,—Capital £50,000, in £10 shares. Objects: To 
establish work in the town of Wolverhampton or 
within 10 miles thereof, for the production, storage, 
transmission and use of light, heat, electric, magnetic, 
or other force. Signatories (with 1 share each): *A. 
Hickman, *C. Wells, *C. T. Mander, *J. A. Sparrow, 
*E. Pritchard, *T, J. Barnett, S. Glaze, L. T. Smith, 
C. L. Adams, G. H. Stanger, T. B. Cope, O. E. McGregor, 
W. Hodson, J. Parkes, W. Evans, W. L. Rowland, W. 
H. Cooke, C. Barlow, C. A. Newnham, 8. Wells 
Page, Thos. Parker (electrical engineer), M. A. Page, 
all of Wolverhampton and neighbourhood. The sig- 
natories denoted by an asterisk are the first directois. 
Qualification, 50 shares. Remuneration, £300 per 
annum, and in addition 10 per cent. on all divisible 
profits after payment of 7 per cent. dividend. Regis- 
tered 18th inst. by Waterlow Brothers and Layton, 
Limited, of 24 and 25, Birchin Lane, E.C. 


Crompton Electrie Supply Company of Australia, 
Limited,—Capital £50,000, in £5 shares. Objects: To 
carry on in the Australian colonies the business of con- 
tractors for the supply of electricity. Signatories (with 
1 share each): F. T. Medcalf, H. S. Gibson, ‘I’. H. 
Fidgen, 4, St. Mary Axe ; E. Kemp, 13, St. Ann’s Ter- 
race, St. John’s Wood, N.W.; A. W. N. Stuart, 10, 
Ancona Road, Highbury ; W. Eacott, 29, Powell Road, 
Clapton. 
J. F. Albright, of Chelmstord ; and W. G. Whiffen, of 
Lombard Road, Battersea. Qualification, £200 in shares. 
The first managers are Messrs. Harrison and Whiffen. 
Registered 18th inst. by Deacon, Gibson, and Medecalf, 
4, St. Mary Axe, E.C. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electropathic and Turkish Baths Company, Limited, 
—The statutory return of this company, made up to the 
11th of April, was filed on the 7th inst. he nominal 
capital is £10,000, in £1 shares. 4,715 shares have 
been taken up, 2,500 being considered fully paid. 
Upon the remaining 2,215 shares, 10s. per share has 
been called. The calls paid amount to £1,075 5s., and 
unpaid to £32 5s. 


Orient Electric Light Company, Limited.—An agree- 
ment of 6th ult. (filed 4th inst.), between this company 
and Charles K. Stewart, C.E., of 4, Copthall Buildings, 
states that the company has for some time been engaged 
in preliminary investigations and negotiations in India, 
Burmah and elsewhere, with the view of initiating on 
a large scale a business for the application of electricity 
to lighting and other purposes. Mr. Stewart has ad- 
vised the company from time to time on the policy to 


The first directors are Viscount Torrington, 


pursue and on various-matters, and the company being 
desirous of retaining his service he has agreed to assist 
the company with technical and general advice for a 
period of 12 months, and in consideration thereof the 
company will allot him one fully paid share of the 
nominal value of £250, and will reimburse expenses 
incurred. 


Newcastle and District Electric Lighting Company, 
Limited.—The statutory return of this company, made 
up to the 27th ult., was filed on the Ist inst. The 
nominal capital is £50,000, in £10 shares. 1,372 shares 
have been taken up, and £2 per share bas been called 
thereon. The calls received amount to £2,744, and the 
sum of £560 kas been paid in advance of calls. 
Registered office, 13, Grainger Street West, Newcastle- 
on-Tyne. 


Northampton Electric Light and Power Company, 
Limited.—At a general meeting of this company, held 
on the 13th ult., it was resolved to increase the capital 
by the addition thereto of the sum of £30,000, divided 
into 30,000 B shares of £1 each, beyond the registered 
capital of £20,000. The notice was duly filed on the 
4th inst. The registered office of the company is at 
2, St. Giles Square, Northampton. 


Elmore’s Patent Copper Depositing Company, 
Limited.—The statutory return of this company, made 
up to the Ist inst., was filed on the 13th inst. The 
nominal capital is £200,000, in £2 shares. 69,985 
shares have been issued, of which 23,300 are considered 
as fully paid, and upon the remaining 46,6*5 shares 
the full amount has been called. The calls paid 
amount to £90,066 10s. and £3,333 10s. remains 
unpaid. Thesum of £7 10s. has been paid upon 15 
forfeited shares. 


Hastings and St. Leonards-on-Sea Electric Light 
Company, Limited—The annual return of this com- 
pany, made up to the 5th inst., was filed on the 15th 
inst. The nominal capital is £50,000, in £10 shares. 
850 shares have been taken up, 167 being considered 
fully paid, upon the remaining 683 shares the full 
amount has been called, the calls paid amounting 
to £6,785, and unpaid to £45. 

Keswick Electric Light Company, Limited.—The 
registered office of this company is at the office of 
Messrs. J. Broatch and Gandy, solicitors, John Street, 
Keswick. 








CITY NOTES, REPORTS, MEETINGS, &c. 


Sabmarine Telegraph Company. 


Aw extraordinary general meeting of the Submarine Telegraph 
Company between Great Britain and the Continent of Europe, 
Limited, was held on Wednesday at the offices of the company, 2, 
Throgmorton Avenue, London Wall, Sir Julian Goldsmid pre- 
siding. 

The Secretary (Mr. S. M. Clare) read the notice convening the 
meeting, the only reason for holding which, together with a pre- 
vious one of May 28th, it was explained, was in consequence of a 
legal difficulty raised by the Post Office as to the validity of the 
meeting of the company held on May 2éth. 

The Chairman said: I have very little to say to-day. -I in- 
formed you last time that we had to call the previous meeting and 
this confirmatory one in order to satisfy the requirements of the 
solicitor to the Post Office. I think that when we have completed 
this meeting to-day we shall have done all they have demanded of 
us, and therefore, as far as they are concerned, we shall be able 
to finish all the arrangements we have to make withthem. All of 
you will vow that we have realised the reserve fund, and that that 
realisation has already produced a distribution of assets amongst the 
shareholders, as you have received your warrants for 75 per cent. of 
the capital of the company. That realisation of the reserve fund 
has been a satisfactory one. I think it shows that we made fair 
investments on behalf of the company, for it realised about £28,000 
more than the original cost was, and certainly in that respect we 
have no complaint to make. We are free to receive now, as soon as 
the Post Office is ready to pay us, the various sums they have to 
pay for the purchase of cables, for this house, and so on, and also 
to receive the money that the Paris and New York Telegraph 
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Company has to pay us for the half share in the Déolen cable. 
Subsequently we shall have only one other matter to complete. 
That is some arrangement with the Anglo-American Telegraph 
Company with reference to the Salcombe cable. That is the 
longest of all matters with which we have to deal, and therefore 
that prevents the final conclusion of the realisation of the assets 
of the company. But you may be satisfied that we shall do our 
best to press forward as fast as possible. As, however, there are 
three other parties concerned, it will not depend on our efforts 
alone, but we trust in a reasonable time the business of winding 
up may be concluded. I have to move the following resolution : 
“ That the company be wound up voluntarily, under the Companies 
Acts, 1862 and 1867, and that Sir Julian Goldsmid, Bart., M.P. (the 
chairman of the company), the Hon. Henry Robert Brand (one of 
the directors), and Mr. Stephen McDonnell Clare be, and they 
are hereby appointed, Resdiisions for the purpose of such wind- 
ing up.” 

Hon. Ashley Ponsonby seconded the resolution, which was 
unanimously passed. 

Sir James Carmichael moved, “That the remuneration of the 
—" be settled when they present the account of the liqui- 

tion.” 

Mr. King, in seconding the resolution, expressed the hope that 
the Chairman and his co-director would, under the circum- 
stances, cause the expenses to fall as lightly upon the shareholders 
as possible. He did not for a moment include the secretary, who 
in all such matters bore the practical weight of the burden. He 
never should cease to feel till his dying day that the acquisition 
by the Government of their most magnificent property had been 
obtained from the people who had the enterprise to initiate it at 
a most shabby price. He thought that the Government in the 
end might find they had overstepped the mark. These things 
had precedents in them, and it would in the end possibly be found 
to be a mistake, but in the meantime they had no redress. They 
were at the mercy of the Government, who had chosen to squeeze 
them, as he thought, most unmercifully. 

A Shareholder inquired whether the shareholders would partici- 
pate in the earnings of the company during the three months 
trom January Ist. 

The Chairman, in reply to-Mr. King’s suggestion, said he felt 
sure that neither he nor his colleagues would wish undue pay- 
ment to be made for the work they would have to do in connection 
with the liquidation, but he did not thinl. it right to expect them 
to attend to the business without remuneration. At the same 
time, he was quite sure they would not ask for anything unreason- 
able. With regard to the question put to him, he did state at the 
first meeting that amongst the assests for liquidation would be the 


proceeds of earnings for the three months ending March 31st. - 


These accounts had been carefully prepared, and they had to 
submit them to a variety of persons, which would be done by the 
liquidators, and the assests would be divided with the rest of the 
money. : 

In reply to another shareholder, as to whether there would be a 
further distribution made on account, the chairman said they 
hoped within a fortnight or.thereabouts to distribute the greater 
part of the assets of the company. He was certain that they 
should be glad to give them as much more on account as possible, 
but, of course, the final payment depended on the closing of the 
accounts. The premises in which they were assembled had been 
valued by a competent valuer appointed by the Government and 
themselves. The Government thought the price set upon the 
premises wa3 too high, and of course they thought it to» low. 
But if they asked him his independent judgment of the matter, he 
should say that a fair value was fixed. 

The resolution having been passed nem. con., 

The proceedings were concluded with a vote of thanks to the 
chairman for his services to the company. 





The German Union Telegraph and Trast Company, 
Limited, 


WINDING-UP OF THE COMPANY. 


A GENERAL meeting of the members of the above-named company 
was held at Winchester House, 50, Old Broad Street, London, on 
Monday, for the purpose of having the liquidators’ accounts, 
showing the manner in which the winding-up has been conducted, 
and the property of the company disposed of, laid before them, 
and other business. Sir James Anderson presided. 

The report of the liquidators (Sir James Anderson and Mr. Win. 
Payton) was as follows, together with the cash account showing 
the mauner in which the winding-up has been conducted and the 
property of the Company disposed of :— 

“ We beg to inform you that on and after the 20th instant we 
shall be prepared to make to shareholders a final payment of 
£2 43. per share, by warrant, in exchange for their share certifi- 
cates, which must either be presented at the company’s office 
(Room 329) or sent to the liquidators by post. 

“We had hoped to make a larger final payment, and should 
have been able to do so, but the unfortunate break in the cables 
belonging to the German Union Company of Berlin at the end of 
last year, before the lines were taken over by the German Govern- 
ment, was a very expensive matter, and the cost of the repairs 
(nearly £13,000) had to be paid by the Berlin Company ; in addi- 
tion to which the rate of exchange on the remittances from 
Germany was against us.” 


Receipts. 


Amount received from the German Union Tele- £ 
graph Company of Berlin (in Liquidation) in 
repayment of the capital and interest of the 
trust shareholders ... a one ae oes 

Fand received from the German Union Telegraph 
Company of Berlin (in Liquidation) for com- 
pensation to the directors and officials, applied 
as under : — ‘ . 


8 
Directors : bi ie 1,000 0 0 
Secretary we eee ove ove 600 0 0 
Registrar... er oon na 60 0 0 


194,243 15 8 


£1,660 0 0 
Balance credited to the trust share- 
holders ove ove ove ce 537 1 537 10 1 
£2,197 
Amounts realised from sundry debtors, &c. =e 221 
Cash taken over at date of liquidation... i 332 


£195,334 9 3 


Payments. 


Interim payment of £7 63. per £ 
share, distributed February 6th, 
1889 ose eee vee +» 149,650 
Final payment of £2 4s. per share, 
distributed May 20th, 1889 . 45,100 
a 194,750 0 O 
making a total return of £9 10s. 
per share, in respect-of the £10 
held in the trust. 
Hire of rooms for general meet- 
ings ES ‘es ane wee 
General . expenses, including 
printing, stationery and post- 
ages, Kc. ... oe 
Solicitors’ and 
charges ... ose oes ie 
Liquidators’ fees, as authorised 
by resolutions January 22nd 
and February 6th : on 


accountants’ 


463 O 

Payments to sundry creditors op nee 77 11 

Dividend warrant paid off 9s asi — 9 2 
Unclaimed dividends to be paid to the credit of 

the Paymaster-General io = eux 34 14 11 

£195,334 9 3 


The Chairman said: Naturally the shareholders are dis- 
appointed in not receiving a larger share of money for their 
shares, or such a sum as we held forth as probable a year ago. 
Bat the irony of fate has been very hard upon us,so much so 
that since we sold the cable to the Government, and before they 
took it over, and the working of it, we had two breaks costing 
nearly £13,000, just £1,400 less than the repairs of the whole 
previous seventeen years. That was very hard upon us, and we 
had to give away all the money we received. Thus ends the 
German Union Telegraph and Trust Company, which has been a 
very useful company. to the German Government and to the public. 
Besides, I am bound to say the German Government has used us 
better than our own Government the Submarine Telegraph Com- 
pany; and if the cables are going to fall into the hands of the 
Government, I hope they will be remunerated somewhere in the 
same ratio, or a little better. But we cannot do more for you than 
we have done, and itremains now only with regret, on my part, to 
move the final winding up of the company. The resolution is as 
follows : “ That the liquidators’ account submitted to this meeting, 
showing the manner in which the winding-up of the company has 
been conducted and its property disposed of, be received and 
adopted.” You have had the whole thing in your hands for a 
month, and the monies have been paid, except to a few absent 
shareholders who are out of the country. : 

Count Oscar von Reichenbach seconded the resolution, which 
was unanimously passed. 

The Chairman next moved, Count Oscar von Reichenbach 
seconded, and it was agreed to nem. con.: “That the books, 
accounts, and documents of the company, and the liquidators 
thereof, be retained by the liquidators, with authority to them to 
destroy the same after the expiration of one year from the dissolu- 
tion of the company.” : 

The Chairman: The company is now respectably dissolved and 
buried. (Laughter.) : 

Mr. Wells (a shareholder) thought they were indebted to the 
liquidators for the prompt manner in which they had distributed 
the assets of the company, and proposed a vote of thanks to Sir 
James Anderson and Mr. Wm. Payton. 

Mr. J. D. Pender having seconded the resolution, it was agreed 
to. The proceedings then terminated. 


The French Paris-New York Telegraph Company. 


Tue shareholders of this company held a general meeting a few 
days since in Paris. The principal question was the voting of 
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subsidies to the council of administration and to permit it to raise 
aloan. The destinies of the French company have passed into 
American hands, and nearly the whole of the meeting was com- 
posed of Americans. 'The following is the statement of affairs pre- 
sented to the meeting. The report stated that, on account of the 
agreement come to between all the French and foreign transatlantic 
cable companies, a real improvement had come about in the 
receipts, compared with those of 1887. According to this agree- 
ment, the tariff, which was prior to September, Ist, 1888, 6d. per 
word, was raised as and from that date to more than double, that 
is to say, 1s. 24d. The application of these two tariffs during 1888 
gave the following results .— 
Francs. 
Ist period: From January Ist to August 3lst 
(tariff of 60 c. per word during eight months). 
Gross receipts... we see “se ove 
(or an average of 120,480 f. per month). 
2nd period: From September 1st to December 31st 
(tariff of 1 f. 25 c. per word for four months). 
Gross receipts... os ae ae be 
(or an average of 155,510 f. per month). 
If from these gross receipts there be deducted the following 
amounts, namely :— 
1. Out payments or payments 
made to foreign companies— 


963,834.80 


622,038.41 


Franes. Francs. 


583,065.05 
305,523.93 
=——==— 887,588.98 


During the first period 
During the second period ... 


2. To the French Government, to 
the Postmaster and the Subma- 
rine Telegraph Company— 

First period ... <a 86,060.80 

Second period 40,030.35 

ee 120,091.15 ——-———— 
Total ... its «  1,007,680.13 

There remains as the total receipts... 578,193.08 
As to working expenses properly 

speaking, they were :— 

1. General expenses =e -? 
2. Expenses of fitting up the 
steamer Pouyer-Quertier 


819,409.18 


141,972.29 
-———— 961,381.47 
578,193.08 
There is shown a loss of ae ee on asp 383,188.39 
which, added to that of the preceding period, which was 945,534.57 


If the réceipts given above be deducted 


forms for the year 1888 a total loss of 1,328,722.96 

It is proper, however, to add that the loss resulting from the 
working at the 60 centime tariff and from the repairing of the cables 
in 1887, being represented by the important sum of 796,536 f. 52, 
the real total loss on the working, properly speaking, at December 
31st, 1888, was only 532,186 f. 44. As far as regards the working, 
satisfactory economies were effected in 1888 as follows :—The 
general expenses, which for 1887 were 878,336 f., were for 1888 
only 819,409 f., or a diminution of 58,927 f., principally saved in 
connection with the staff, office expenses, and various expenses. 
The company did not have to provide for cable repairs in 1888, 
but it-was necessary, in view of possible requirements, to keep up 
the fittings of its repairing steamer. That explains the largeness 
of the sum devoted to the Pouyer-Quertier among the working ex- 
penses. In addition to the foregoing particulars, several interest- 
ing commnnications were made to the meeting. The first con- 
cerned the proceedings taken by the English companies after the 
rupture of the contract for the working of the cables in common. 
The second communication referred to the re-purchase of the 
Déolen-Penzance cable, a re-purchase rendered obligatory by an 
agreement entered into by the former council with this company 
on April 14th, 1880. The price of re-purchase being 297,053 f. 75, 
the company raised a loan for that sum at the rate of 6 per cent. 
per annum, repayable in seven yearly payments, each of which is 
precisely equal to the rent which the company paid the Sub- 
marine Company. It results from this that at the expiration of 
these seven years the French Company will have, without in- 
creasing its general expenses, re-purchased and paid for completely 
the cable which connects it with England. Still, the lender having 
wished to possess a pledge in obligations of the company, the 
latter decided—though by the terms of the statutes it need not 
have done so—to ask the general meeting to authorise the issue of 
the obligations. As will be seen, obligations for 1,000,000 f. will 
be issued, of which 300,000 f. will be devoted to the pledge already 
spoken of, and 700,000 f. will be reserved as a fund to provide for 
cable repairs in certain circumstances. The company was lucky 
enough to go through the last financial period without the rupture 
of a single cable, but it is only necessary to provide against acci- 
dents. In a -few words, the results of the working at the new 
tariff of 1 f. 25 during the four last months of 1888 have been 
satisfactory, as is seen. above. The increase in receipts having 
continued since the commencement of the present year, it is per- 
missible to hope that, unforeseen events excepted, the year 1889 
will bring about a large improvement in the company’s position. 
After the reading of the commissaries’ report, the meeting approved 
the accounts and authorised the issue of obligations in sufficient 
quantities to produce an effective capital of 1,000,000f. M. 
Chaumier, banker, was elected a director in succession to the 


Comte de la Selle, deceased ; and MM. Chabert and de Turckein, 
retiring directors, and MM. Rossignol, Vian, and Bastien, auditors 
of the accounts for 1889, were re-elected. 





The South of England Telephone Company, Limited. 


Tue sixth ordinary general meeting of the South of England 
Telephone Company, Limited, will be held on Thursday, the 27th 
day of June, 1889, at 1 o’clock p.m., at Winchester House, 50, Old 
Broad Street, in the City of London, when the report of the 
directors and the statement of accounts will be presented, and the 
ordinary business of the company transacted. 

The report for the year ending April 30th, 1889, states that 
the expenditure on capital account for the past year amounts 
to £19,917 12s. 6d., bringing the total of that account to 
£64,301 193. 2d. 

The revenue account shows a sum of £16,722 2s. 4d. for sub- 
scriptions and rentals, and a net credit balance of £5,283 9s. 11d., 
making, with the sum of £1,115 0s. 8d. brought forward from last 
year, an available balance of £6,398 10s. 7d. 

After providing for the preference dividends (£2,771 9s. 5d.), 
which have been paid, a balance of £3,627 1s. 2d. remains, out of 
which the directors recommend the payment of a dividend on the 
ordinary shares ‘of 1 per cent. for the year, free of income tax, 
which will absorb the sum of £3,000, leaving a balance of £627 1s. 2d. 
to be carried forward. 

The claim of the United Telephone Company for surplus instru- 
ment royalty and rent of the Brighton trunk line, which was 
disputed by this company, has been settled. 

The completed trunk lines are as follows :—Brighton—Shore- 
ham; Shoreham—Worthing; Brighton—Lewes; Lewes—East- 
bourne ; Margate—Ramsgate; Canterbury—Ramsgate; Canter- 
bury — Faversham ; Canterbury — Dover; Dover — Folkestone ; 
Chatham—Maidstone ; Norwich—Great Yarmouth; Northampton 
—Wellingboro’; Wellingboro’—Kettering ; T'unbridge Wells— 
Tunbridge. 

The trunk lines in process of construction are :—Canterbury— — 
Deal; Brighton—Hurst; Faversham—Sittingbourne ; Brighton 
—Newhaven. 

At the 30th April this year, 1,901 exchange lines and 480 private 
lines were completed ; and 71 exchange lines and 20 private lines 
were in course of construction. 

Telephone exchanges are now open at the following places :— 
Brighton, Cambridge, Canterbury, Chatham, Dover, Eastbourne, 
Faversham, Folkestone, Great Yarmouth, Hastings and St. 
Leonards, Ipswich, Kettering, King’s Lynn, Lewes, Maidstone, 
Margate, Northampton, Norwich, Oxford, Peterborough, Rams- 
gate, Reading, Shoreham, Tunbridge Wells, Watford, Welling- 
borough, Worthing. 

The directors have to record with deep regret the death of their 
esteemed colleague, Mr. T. F. Campbell. The vacant seat on the 
board has been filled by the election of Mr. Charles Billett. 

Mr. Alexander MacGregor retires from the board by rotation, 
and, being eligible, offers himself for re-election. 

The shareholders’ anditor, Mr. J. Weise, retires, and is eligible 
for re-election. 

Comparative statement of exchange and private line business :— 
Exchange, Private. 

687 eee 248 

1,130 one 348 
i . 2 
1,972 swe 500 


April 30th, 1886 
April 30th, 1887 
April 30th, 1888 
April 30th, 1889 





The Milan Electrical Company. 


Ar the annual meeting of the Milan Electrical Company, held a 
short time ago, it was stated that the total receipts for the year 
1888 amounted to £39,706, which, after deducting the expenditure, 
left a net profit of £9,032. Of this sum £880 was carried to the 
next account, and the remaining £8,152 allowed of a di-idend of 
6 per cent. per share being paid. According to the statement of 
the chairman, there were in Milan at the end of last year the 
following lamps :—12,890 incandescent and 379 are lights, showing 
an increase over the previous year of 1,880 glow and 157 arc 
lamps. It was unanimously resolved to increase the capital of 
the company from £120,000 to £240,000, which necessitates the 
issue of 12,000 new shares. 





The Eastern and South African Telegraph Company, 
Limited.—This company notifies that the coupons, due July Ist 
next, on their five per cent. mortgage debentures will be paid on 
and after that date at the banking-house of Messrs. Barclay, 
Bevan and Co., 54, Lombard Street, E.C. 


The Mining and General Electric Lamp Company, 
Limited.—On and after June 17th, 1889, the works address of 
the above company will be 64, Milbank Street, Westminster, to 
which place goods or communications should be sent. City office, 
11, Abchurch Lane, E.C. 








TRAFFIC RECEIPTS. 


The West India and Panama Telegraph Company, Limited. The estimated 
receipts for the half-month ended the 15th June, are £3,157, as compared 
with £2,971in the corresponding period of 1888, 
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LEGAL. 


Action against a Telephone Company.—At the 
Southampton County Court recently, Mr. E. W. Evans, architect 
of Portland Street, Southampton, sued the Western Counties 
Telephone Company for trespass and damages, connected with the 
erection of certain poles and telephonic apparatus on premises 
belonging to him in Marland Place. The case had been remitted 
from the High Court. Mr. C, Matthews now appeared for the 
plaintiff, and Mr. Bullen for the defendant company. It was 
urged for the plaintiff that in 1886 he purchased Nos. 77, 78 and 
79, Marland Place, and there were at the time three tenants whose 
leases expired in the early part of 1887. Towards the end of 1886 
the Telephone Company’entered upon the roofs of those three 
houses, and without the consent of and without having had any 
communication with Mr. Evans, affixed there a number of wires 
which were not noticed until the following spring. Mr. Evans at 
once put himself in communication with the defendants, whose 
then manager stated that whatever damage had been done should 
be repaired. Plaintiff for a time rested satisfied with this 
assurance ; but when in November, 1887, he found that no repairs 
had been effected, that the roofs were in a very imperfect con- 
dition, and that the rain got into the interior of the dwellings, he 
wrote to the manager, stating that he should wait to see what was 
done within the next twenty-feur hours. This was followed by 
an undertaking to do whatever Mr. Evans thought right under 
the circumstances. Nothing, hewever, was done, and on the Ist 
of December Mr. Evans wrote, calling attention to the fact, and 
to the damage done to the roofs of the houses, adding, “If I dis- 
cover your men on the premises I shall instruct my solicitors to 
issue a writ for damages and trespass.” Still nothing was done, 
and, on the 28th of March, Messrs. Green and Moberly, the plain- 
tiff’s solicitors, wrote, calling attention to the trespass made by 
the Telephone Company, and giving notice that proceedings would 
be taken unless the company removed their wires and repaired 
the roofs within a week. On the 5th of April Mr. Pearce, solicitor 
to the defendants, wrote to the effect that the company were 
taking steps to remove their wires, so as to prevent them crossing 
or interfering with plaintiff’s premises. The writ in this action 
was issued on the 9th of April, the total estimated cost of the 
damage being £31 16s. 5d. The defendants asked that their 
surveyor might see the premises, and Mr. Williams came from 
Bristol for that purpose, and did not take any exception to the 
estimates. Mr. Sander was asked to undertake the repairs, but 
the damage was not made good to the extent to which the plaintiff 
considered himself entitled, and as the result of this, and all the 
negotiations which had taken place, the present action was 
entered.— The defence was that the company, with the 
consent of both plaintiff and tenants, made an attachment 
to one, of the chimneys, and to a stack or wall between 
the others. The damage caused by this attachment was 
very trifling, and the company immediately caused it to be made 

The wires remained attached, with plaintiff’s knowledge 
and consent, until the 2nd of March last year, and on the 29th of 
the same month they received plaintiff’s notice to repair any 

e within a week. On the 5th of April they wrote stating 
that steps were being taken to repair the damage, and the work 
was in progress when the action commenced. 

Plaintiff having been examined, His Honour remarked that the 
wires having been removed, it was now merely a question of the 
damage sustained, and under the circumstances, where was the 
necessity of alot of litigation ? 

Mr. MatrHews drew attention to the claim for damages to the 
structure. 

Mr. Butien: You have only brought an action for trespass, and 
the actual occupier alone can sustain that. 

Mr. Matruews: Surely he can prove damage to the structure 
of which he is the owner. 

His E.wour: The wires having been removed, why was not an 
action brought for the £29 and the injunction ? 

Mr. ButiEn: They ask for an injunction, and there is nothing 
to injunct. 

Mr. Marruews said he had seen that difficulty, and he would 
not ask for that, but he was entitled to damages for trespass. 

His Honour: We will go on as far as that is concerned, but as 
regards any injunction, unless there is any threat to reinstate the 
wires, it must fall through. Now you must show us at what date 
you were entitled to bring an action. 

After evidence having been heard on both sides, His Honour 
eventually gave judgment for the defendants, with costs. 








AMERICAN NOTES. 
By DAS TELEPHON. 


A suit of scarcely less importance than that in which the validity 
of the famous Bell telephone patent was attached, is now in 
process of trial at Pittsburg before Associate Justice Bradley, of 
the U.S. Supreme Court. It involves the validity of the patents 
for incandescent light. 

The Edison Electric Light Company has been manufacturing 
and selling since 1880 the incandescent lamps under patents issued 
to Edison. The Westinghouse Electric Company runs the Sawyer- 








Man patents, and has brought the suit, claiming that the Sawyer- 
Man patent of 1885, which had been applied for prior to the 
Edison patents, covers the ground of Edison’s patents, and that 
Edison is an infringer. 

The presiding Justice Bradley was one of the three justices 
who tried the Bell case in the U.S. Supreme Court, and held that 
Drawbaugh had invented the magneto telephone several years 
before Bell, the other four justices sustained Bell’s patent. 

Congressman Dalzell began the notable controversy. He re- 
ferred the Court to the claims of Sawyer and Man, the joint 
inventors from whom the Westinghouse Company obtained its 
patents for incandescent lamps. The greatest difficulty had been 
experienced in the improvement of the conductor. From 1845 to 
1878 the conductor was made chiefly of platinum and other mineral 
substances of such a nature that the lamp was really more of a 
mere illustration of a scientific principle than of a practical device. 
The conductor, besides being composed of a hard, non-textile sub- 
stance, was invariably of the straight pencil shape. The distinc- 
tive features of the Sawyer-Man invention were a conductor of 
carbon, fibrous material, arched in form and an inclosing trans- 
parent globe, from which the carbon-destroying gas was all ex- 
cluded. Upon the demonstration of these facts, Mr. Dalzell 
emphatically stated the complainant rested its entire expectation 
of establishing its case. It would be their endeavour to establish 
that until the date of the Sawyer-Man invention, the arched, 
textile, organic conductor had never been in existence. 

G. P. Lowrey opened for the defendants. He said that Edison 
had been experimenting with carbonised paper previous to the 
time of the Sawyer-Man patent; that the latter patent was im- 
practicable and never went into use; that the methods used by 
Edison and Sawyer-Man were entirely different; that the Edison 
patent was a bamboo carbon, and was shaped like a horseshoe, 
whereas in the other it was simply a straight carbon. 

For the defence, Mr. Thurston read from the printed evidence 
exhaustive extracts affirming that the Sawyer-Man patent pro- 
duced a light of such short duration that, owing to the forced 
frequency of the replacing of the consumed carbons, the expense 
of the lamp made it a commercial failure. Evidence explaining 
the perfect vacuum used on the Edison lamp, by means of which 
the life of the carbon and of the light was vastly extended, 
followed. 

Mr. Thurston, turning then to other aspects of the case, claimed 
that the bamboo filament used in the Edison lamp is not an in- 
fringement of the paper carbon used in the Sawyer-Man patents, 
the bamboo being a natural growth, while the paper carbon was 
essentially an adaptation of a manufactured article. 

The readers of the Review have heard much of Edison. As, 
perhaps, they do not know much about Westinghouse, I append a 
brief notice of that remarkable inventive genius :— 

“Mr. Westinghouse’s name is identified with the air brake, 
which caused a revolution in railroading. It has been estimated 
that this single invention doubled the capacity and value of rail- 
roads, as it enabled them to run trains at far higher speed and 
with greater frequency. Recently he has been engaged in per- 
fecting his brake, so as to apply it to freight trains, and when this 
is done another great step will be taken in transportation. 

“ Within a few years Mr. Westinghouse has applied his fertile 
mind and tireless energies to electricity in its business aspects. 
He is one of the largest manufacturers of electrical apparatus and 
machinery in the world. He also claims to control the system of 
the incandescent electric light, and it is here that he comes into 
antagonism with the Edison interest. The present suit is of 
supreme importance involving $25,000,000.” 

Electric Sugar Company in trial.—The trial of Mr. William E. 
Howard before Recorder Smith was begun on Wednesday last. 
The District-Attorney Davis made the opening address for the 
prosecution and went over the history of the extraordinary swindle. 

Mr. Davis told how W. H. Cotterill made the acquaintance of 
H. C. Friend in 1883, and how Friend informed him of a process 
he had discovered by which 4,000 barrels of sugar could be refined 
in a day at an average profit of $8 a barrel, and that to do this a 
manufactory would have to be established which would cost, with 
the machinery, $50,000. Friend claimed that by his process any 
grade of raw sugar could be made into the best refined sugar. Mr. 
Davis descri the formation of the first stock company. 
Cotterill wanted a small company, but Friend insisted on having 
a corporation with a capital of $1,000,000. Friend kept 6,090 of 
the 10,000 shares issued, and the remaining 4,000 shares were put 
in the hands of Howard as trustee, to be given to the company 
when Friend was paid $50,000, which was to go for machinery. 
Mr. Davis then told how raw sugar would be taken into the rear 
of Friend’s house, on Sixtieth Street, and brought out beautifully 
refined. All through the manipulations of stock and the obtain- 
ing of money from the company Howard played a prominent part. 

Owing tothe illness of John C. Schulte, one of the jurors, the 
trial was adjourned till to-day, when Mr. Davis will continue his 
history of the swindle. 

W. H. Cotterill, president of the Sugar Swindle Company, was 
put in the witness box, and gave a detailed account of the incep- 
tion and progress of the great electric swindle which I append— 
as it may be of interest to some of the many victims to this 
swindle on your side of the Atlantic ferry. 

“T first met Prof. Friend in December, 1883,’ said Mr. Cotterill, 
“at his residence on Seventy-fourth Street. I heard he had a 
new process for refining sugar. Prof. Friend said he had a process 
by which he could refine sugar for 40 cents a ton. He said that 
the plant would only cost $30,000, and 4,000 barrels a day could 
be refined. He showed me thirty varieties of his new sugar. I 
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wanted him to start it on a small capital and gradually work up, 
but he refused, saying his process was no longer an experiment, 
but a certainty. He also declined to patent his invention.” 

Mr. Cotterill then described the earlier stages of the swindle, 
which have never before been published. The first man they 
tried to get in with them was Robert 8S. Lawrence, who was to 
induce capitalists to invest. Cotterill introduced Lawrence to the 
Friends. They drew up an agreement by which Lawrence was 
authorised to offer the capitalists 51 per cent. of the stock when 
they put their money in. “ We tried to get a Mr. Shaughnessy, 
a Mr. Booth, and a Dr. Fleming to go in with vs, but Booth was 
a@ su refiner, and declared Friend’s scheme impossible. We 
asked for a demonstration and Friend declined to give it, saying 
he wanted $250 to buy machinery.” 

These people all got out of the scheme, Lawrence and Friend 
having a big row. The next man they interested was George H. 
Moller, the stock broker. Cotterill’s description of the first 
demonstration for Mr. Moller was graphic and interesting : “ The 
Professor refused to go to work unless $500 was given him as 
an evidence of good faith. When the time came there were 
present George and Peter Moller and their father, Mr. Pierson, 
George’s father-in-law, the Professor and his wife, and Howard 
and his wife. We got to Friend’s house about 10 o’clock in the 
morning. Shortly after that a grocer’s wagon rattled up and the 
driver unloaded a barrel of raw sugar. 

«Oh, said the Professor, ‘ this is beet sugar, and I don’t know 
whether I can refine this or not ; I will try.’ Then we all went 
uptairs, and the Professor rolled the barrel into a back room on 
the third floor. The room was empty except for a table in the 
centre. Upon this table was something covered with a cloth, 
which we were told was the secret machinery. The Professor 
made me write out, the day before, the terms under which the 
Mollers were to be given a demonstration. They were to touch 
nothing and were not to remove the cloth. Before the raw beet 
sugar went into the room we weighed it. Then we turned it over 
to the Professor. 

« « Tf I don’t come out for ten minutes,’ said he, as he shut the 
door, ‘ you will know the process is working.’ He did not come 
out for an hour and three-quarters, and we stood in the hallway 
al! that time. When he opened the door we walked in, and there 
stood, empty, the barrel which had contained the raw sugar, and 
another barrel we had put in was filled up with beautiful new 


sugar. 

«© Ah,’ said Mr. Moller, as he ny his head down into the 
sugar, ‘that’s it.” ‘ What’s it?’ I asked. ‘Why,’ said he, ‘that 
smells of the beet sugar yet. But it’s funny that it is not hot,’ 
and he ran his hand through it. He then explained that all sugar, 
just after being refined, is hot. 

“ George Moller walked up to the table and, laying his hand 
on it, asked if he could look under it. The Professor, in language 
that was not very elegant, ordered him away. The difference in 
a between the barrel of raw sugar and the su the 
Professor showed us was about 3 per cent. We could not find this 
refuse anywhere in the room.” 

At this point the Court adjourned till to-day, wheu it is 
rumoured that the defence will make a ved hot assault on 
Cotterrill’s character. 

Off goes another Subway Bomb.—Another of those sudden erup- 
tions of eobble stones to which the people of New York are 
becoming accustomed, occurred in Union Square on Tuesday last. 
A policeman stood leaning against a lamppost at the corner of 
Broadway and Fifteenth Street, when without warning the earth 
seemed to open in front of him, and for a second or two he gazed 
into the lower regions. 

Then a quantity of cobble stones, seemingly all struck with the 
same idea, soared heavenward. 

The policeman dodged as the stones again sought Mother Earth, 
and then heard the distant rumbling of an explosion underground. 
He grasped his night stick and let go with a rap that aroused the 
neighbourhood, and brought another policeman to his assistance. 
Together they examined the scene of desolation, and found that 
for a space of six feet square the earth had been torn up by the 
subway explosion, and the cobble stones that covered the spot 
— scattered to the right and left, and piled up in indiscriminate 

eaps. 

I think it is a well established fact that the escape of gas 

from the bad joints of the pipes has converted the underlying 
earth in this city into a vast gasometer, and the subways for the 
electric wires are now furnishing excellent conduits for the accu- 
mulated gas to come to the surface through the manholes of 
those political job subways, to be ignited by a spark from a passing 
horse’s hoof. Let me caution you Londoners not to permit sub- 
ways, but to confine your telegraph and other wires to the roof of 
your houses, and thereby serve not only to convey intelligence, 
but to protect — houses from lightning. 
_ The Bill authorising the American Bell Telephone Company to 
increase its ree stock from ten to twenty million of dollars 
has been passed by the House of Delegates of the Massachusetts 
Legislature. The fact is, if these companies continue to use water 
so lavishly, they will be forced to resort to the salt water of the 
ocean, for the inland water will soon give out. 

It seems highly probable that the execution of criminals by 
electricity in this State will have become an accomplished fact 
before the expiration of many more weeks. Mr. Harold P. Brown, 
the electrician, has been entrusted with the entire preparation for 
this grim event. He has purchased three Westinghouse dynamos, 
each of 1,000 volts. 

In an interview with Mr. Brown, he said: 1 will endeavour to 


describe the chair in which the criminal will be placed. It is 
made of heavy oak, and resembles an ordinary reclining chair— 
tilted at the same angle as the ordinary American barber’s chair. 
It has sliding foot and head rests, which can be adjusted to suit 
the size of the occupant. A cap, in which is a metal plate covered 
with a sponge saturated with salt water, will be fastened on the 
head of the condemned man by a strap carried down under the 
arms and then secured to a strong belt around his chest. 
An electrode is also fitted on one of his feet. The crimi- 
nal is then conducted from his cell to the chair, snaps fasten 
the belt and straps around his chest and on his ankles to the 
chair; he lies in a recumbent position, the electrode pressing 
slightly on his head and feet, two wires pass through the chair 
connecting the electrodes with the dynamos, the executioner 
closes the circuit, and all is over in less than thirty seconds. 
New York, May 25th. 








MAGNETISM IN ITS RELATION TO INDUCED 
ELECTROMOTIVE FORCE AND CURRENT.* 


By ELIHU THOMSON. 


THERE is perhaps no subject which at the present time can have 
a greater interest to the physicist, the electrician, and the elec- 
trical engineer than the one which heads this paper. The advances 
which have been made in the study from its purely theoretical or 
scientific side, and the great technical progress in the utilisation 
of the known facts and principles concerning magnetic inductions, 
can but deepen and strengthen that interest. 

On the side of pure theory we find the eager collection of ex- 
perimental data to be submitted to the ‘scrutiny of the ablest and 
brightest minds, to be examined and reasoned upon with the hope 
of finding some clue to satisfying explanations, and, on the side of 
practice, we find the search for new facts and relations no less 
diligent, though often stimulated by practical problems presented 
for solution. Indeed, the urgency for results is often the greater 
on the practical side, for theory can wait, practice cannot, at least 
in the United States. 

We must look for continued triumphs in both directions, and the 
most welcome of all will be the framing of a theory or explanation 
which willenable us to interpret magnetic and electric phenomena. 
The recent beautiful ——— of Hertz on magnetic waves have 
opened a fertile region for investigation. 

It would seem that the study of magnetism and electricity will 
ive us the ability to investigate the ether of space which medium 
as been theorised upon at great length, with the resultof leaving 

it very much where it was before, a mysterious necessity. 

Faraday says, speaking of magnetism : 

“Such an action may be a function of the ether, for it is not at 
all unlikely that if there be an ether it should have other uses 
than simply the conveyance of radiations.” 3,075. Vol. IIL, 
Exp. Res. 

“It may be a vibration of the hypothetical ether, or a state of 
tension of that ether equivalent to either a dynamic or a static 
condition, &c.” 3,263. Vol. III., Exp. Res. 

Faraday again says, speaking of the magnetic power of a 
vacuum : 

“What that surrounding magnetic medium deprived of all 
material substance may be I cannot tell, perhaps the ether.” 3,277. 
Vol. III., Exp. Res. 

Modern views would seem to point that through a study of 
magnetic phenomena we may take a feeble hold upon the universal 
ether. Magnetism is an action or condition of that medium, and 
it may be that electrical actions are the expression of molecular 
disturbances brought about by ether strains or interferences. The 
close relations which are shown to exist between magnetism and 
light tend to strengthen such views. Indeed, it would not be too 
much to expect that if the mechanics of the ether are ever worked 
out, we should find the relation between sensible heat and electric 
currents to be as close as that of light to magnetism, perhaps find 
ultimately the forms of matter, the elements and compounds to be 
the more complex manifestations of the universal medium ; aggre- 
gations in stable equilibrium. It is a difficult conception, I confess, 
and a most shadowy and imperfect one, yet facts and inferences 
which favour such views are not wanting. 

Our science of electricity seems almost to be in the same con- 
dition that chemistry was before the work of Lavoisier had shed 
its light on chemical theory. Our store of facts is daily increas- 
ing, and apparently disconnected phenomena are being brought 
into harmonious relation. Perhaps the edifice of complete theory 
will not be more than begun in our time, perhaps the building 
process will be a very gradual one, but I cannot refrain from the 
conviction that the intelligence of man will, if it has time, continue 
its advance until such a structure exists. 

I have been led to make these general allusions to electrical 
theory in order to emphasise the fact that in the present paper 
no unravelling of the mystery is to be attempted, but rather the 
presentation of some few considerations upon a subject of absorb- 
7. 

he conception of Faraday in regard to the existence of lines of 





* A paper read before the American Institute of Electrical 
Engineers, New York, May 22nd, 1889. 
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magnetic force representing directions of magnetic strain or 
tension in a medium has not only lost nothing of its usefulness up 
to the present time, but has continually been of great service in 
the understanding of magnetic phenomena. We need spend no 
time in showing, as Faraday and others have done, that these 
lines are always closed circuits, polarised so that the direction of 
the lines cannot be reversed without reversal of the actions. Nor 
need we take time to show that in any medium the lines are 
mutually repellant laterally if of the same direction of polarisa- 
tion. Opposing this tendency to separation or lateral diffusion 
of magnetic force is the strong apparent tendency of the lines to 
shorten themselves in any medium. These actions are disturbed 
by the presentation of a better medium, as iron instead of space 
or air. Lines of force will move into the better medium, having 
apparently the constant tendency to diminish the resistance in 
their paths. 

The peculiar and mysterious nature of media, such as iron, is 
to permit an extraordinary crowding of lines on account of slight 
resistance to their passage through it. We need not, in addition, 
do more than refer to the other well-known facts of an electric 
current. developing magnetic lines encircling the conductor, as 
being the general type, which includes all forms of magnetic 
field, or electro-magnets, sustained by currents, and the fact of 
a development when magnetic lines or circuits and material 
masses are in relative movement of electromotive forces trans- 
versely to the direction of the lines of magnetism, and also 
transversely to the direction of relative movement, as in the 
case of electric conductors traversing or cutting through a field, 
or of a field traversing or being moved across a conductor. We 
must not forget that even insulators, as well as conductors, 
cutting lines of force, have the electromotive force developed 
in them. The action simply developes potential difference, 
and this generates the current where a circuit exists. While 
we are in the habit of saying that a conductor moved across a 
field of lines, or vice versa, generates electric current, I think the 
statement incomplete. The movement only sets up a potential 
difference and the power expended in effecting the movement 
generates c x E. The current is energy less the potential, or the 
energy expended gives the two effects of potentiai or pressure, and 
current or rate of movement. Consequently an insulator, or an 
open-circuited conductor, traversing a field, consumes no energy, 
potential difference only being produced. Nevertheless, as will be 
shown, the magnetic circuits or lines themselves may furnish the 
energy for their own movement across a conductor, and so develop 
current as well as potential. This occurs in the effort of lines to 
shorten their paths, to lessen their density, to pass to better media. 
Indeed, a close examination will show that wherever power is ex- 
pended in developing current in a circuit, cutting lines of force, 
the energy expended is first employed in stretching the lines, 
which thus receive the energy required to permit them, in short- 
ening, to cut the conductor and set-up currents in the electric 
circuit in accordance with the potential difference developed in 
that circuit and its resistance. 

I think we may also say, though I do not remember to have 
seen the statement so put, that whenever electric potential is set 
up inductively, as in self-induction, mutual induction, induction 
from one circuit. to another and induction from magnets or mag- 
netic field, it is set up by the movement of lines of force laterally 
across the body, mass or conductor in which the potential is de- 
veloped, and that whenever current is set up in a wire or an exist- 
ing current prolonged, or an existing current checked by induc- 
tion, self-induction’ or induction from magnets, the action is a 
transfer of energy, represented by strained lines of force shorten- 
ing or lessening their resistance, or lengthening and increasing 
the resistance in their paths. The magnetic field is like an elastic 
spring, it can in one condition represent stored energy—it can be 
strained and will store energy—it can be made to relieve its 
strain and impart energy. 

Let us examine some known phenomena in this light. Take the 
case of a simple wire, conveying current, say, in a line away from 
observer, fig. 1. There exists a free field of circular magnetism 
(so-called), shading off away from the wire, and which is repre- 
sented by concentric circles of increased diameter. The superior 
intensity or strength of the lines near the wire may also be repre- 
sented by their thickness. This is often shown also by crowding 
the lines near the wire, though I am disposed to regard fig. 1 as 
more nearly expressing the condition, unless we are to regard the 
lines as simply indicating a sort of atmosphere of magnetic effect 
whose density becomes less as we proceed outward from the wire, 
in which case either form of symbol suffices. The direction of 
polarisation of the lines may be indicated by an arrow head point- 
ing in a direction of right-handed rotation in the path of the lines. 
This is the typical figure or expression for all forms of simple 

etic circuit—the form of the lines, their length, position, 
density, will depend on the shape of the conductor or conductors 
(when more than one) and the materials surrounding or in 
proximity to the wire or wires. 

If the current traversing the conductor is constant, the magnetic 
field around it is stable and static, unless other influeaces come in 
to modify it. The cutting off of the current is followed by instability 
of the field whereby it can and must produce dynamic effects. I[ 
say must because the field represents stored energy, and in disap- 
pearing must give out that energy. To throw light on this part of 
the subject is one of the objects of the present paper. Cutting off 
the current. supply in the case assumed leaves the developed mag- 
netic lines or.strains unsupported, they at once shorten their paths 
or circuits, collapsing upon the conductor as it were, and con- 
tinuing this action, cut the section of the conductor, and appa- 








rently disappear in magnetic closed circuits of infinitesimal 
diameter but of great strength of polarisation. It appears to me 
that we must either be prepared to give up the idea of lines of 
force or take the position that the magnetic circuits precipitate 
themselves in shortening their circuits and disappearing upon and 
cut the conductor. It was Hughes who put forward the idea that 
an iron bar in losing its apparent magnetism really short circuits 
the lines in itself as innumerable strongly magnetised closed 
circuits among the molecules. In becoming magnetic once more 
these short circuits are opened or extended into the air by some 
source of energy applied to strain the lines, such as a current in 
a conductor around the bar. y 

May not this idea be extended, then, to include the magnetic 
medium, the ether itself? Does it contain intensely polarised 
closed circuits of magnetism which are ready to be stretched or 
extended under certain conditions by the application of energy, 
which energy is returned by the collapse of the extended circuits ? 
This is doubtless but a crude expression of the real condition of 
things, for the lines are only symbols for a condition of strain in 
a medium which cannot be represented in thought, as we know 
nothing of its real nature. There is one point in this connection 


4 


Fig, 1. 


which I must emphasise. ‘The strained lines, fig. 1, are indica- 
tions of stored energy in the ether, and the lines cannot disappear 
without giving out that energy. Ordinarily, it makes its appea.- 
ance as the extra current, and adds itself so as to prolong the 
current which extended the lines when an attempt is made to cut 
off such current. Were it conceivable that the current could be 
cut off and the wire put on open circuit while the lines still re- 
mained open or strained, the energy must still escape when the 
field disappears. It would then produce such a high potential as 
to be able to discharge from the ends of the conductor, and if the 
conductor were of some section, part of the energy would be ex- 
pended in setting up local currents in it. The field could not 
disappear without an outlet for the energy it represents. But we 
cannot cut off a current in a wire so as to leave the wire on open 
circuit with the lines of the magnetic circuit remaining around it 
without iron or steel or the like in the magnetic circuit. We can 
approach that condition, however, by breaking the circuit very 
quickly with a condenser of limited capacity around the break. 
This is donc in the Ruhmkorff coil primary ; the condenser forms 
a sort of blind alley for the extra current on its beginning to flow 
out of the primary coil. But the condenser charges and backs up 
and stops the discharge from the primary, even giving a reverse 
current. The lines of magnetic force collapse, however, and 
have their effect in the enormous potential set up in the secondary 
coil. 
Take away the secondary coil so as to stop that outlet, the 
energy expends itself on the iron core and the primary coil. Take 
away the iron core and the energy of magnetisation of the air or 
ether core expends itself on the wire of the primary and, possibly, 
also on the dielectric of the condenser to some extent. Theextra 
current becomes in this instance an oscillatory discharge of very 
high period back and forth through the primary coil from the 
condenser, until the energy is lost in the heat of c? x x. This 
conversion is doubtless rendered all the more rapid by uneven 
— of current and eddy current set up in the wire of the 
coil, 

The considerations just given concern the loss of field or the 
shortening and apparent disappearance of the magnetic lines or 
circuits, as giving rise to the self-induction or increased potential 
on breaking. Where the energising current is slowly cut off or 
diminished the energy is gradually transferred to the wire in 
producing elevation of potential during the decrease; and the 
collapse and cutting of the wire by the collapsing circuits or lines 
is then only more gradual. 

Let the current be returned to the wire after diappearance of 
magnetism, and the lines again seem to emanate from the wire and 
at the same time cut it and produce a counter potential in it, which 
is the index of the abstraction of energy from the circuit, and its 
storing up in the form of elastically strained lines of magnetism 
around the conductor. The effect is that of self-induction on 
making or upon increase of current, the measure of the amount 
being the energy stored in the magnetic circuits which have been 
extended or opened up by the current. The greater the current 
and the shorter the path for the lines developed around the axis of . 
the conductor, the greater the energy stored up. Hence, a circular 
section conductor has the highest self-induction, a tube of same 
section less as its diameter increases, a flat strip has less as its 
width increases and thickness diminishes, a divided conductor 
much less than a single conductor of same shape and section. 
Separating the strands of a divided conductor increases the length 
of magnetic paths around it, and so diminishes the self-induction. 
A striking instance of this latter fact was developed in conveying 
very heavy alternating currents of a very low potential a distance 
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of about three feet by copper conductors, the current being used 
in electric welding operations. 

The conductors were built up of flat thin strips of copper for 
flexibility. When the strips were allowed to lie closely together, 
the short conductor showed an enormous self-induction, which cut 
down the effective potential at its ends near the work. By spread- 
ing apart the strips so as to lengthen a line around the conductor, 
the self-induction could be easily made less than 35 per cent. of 
what it had been before. The interweaving of the outgoing and 
return conductor strands as one compound conductor gets rid 
almost entirely of the self-inductive effects, because neither con- 
ductor has any free space in which to develop strong magnetic 
forces, but is opposed in effect everywhere by the opposite current 
in its neighbour. 

Where a number of conductors are parallel, and have the same 
direction of current, as in a coil or in a strand, it is evident that: 
statically the conductor may be considered as replaceable by a 
single conductor with the same external dimensions and same total 
current in the area occupied, the magnetic forces or lines sur- 
rounding them being of same intensity. But with changing current 
strength the distribution of current in the conductor has also a 
powerful effect on the energy absorbed or given out in accordance 
with the magnetism produced. Hence the self-induction of a 
strand, coil or conductor of the same section varies with the 
rapidity of current changes, owing to the conduction being uneven. 

he uneven distribution of current, or its tendency to flow on 
the outer parts of a conductor when the rate of variation or 
alternation is made great, is in itself a consequence of the fact 
that less energy is transferred into magnetism in this case, than 
when the current flows uniformly over the section, or is concen- 
trated at the centre. In other words, when a uniform current 
traverses a conductor of the same section the circular magnetism, 
or surrounding magnetic lines, are to be found not only outside 





the conductor, but also beneath its exterior. Since in forming 
these lines on passage of current the middle of section would be 
surrounded by more lines than any other part of the conductor, 
the current tends to keep out of that part and move nearer the 
exterior in greateramount. Hence, in rapidly alternating currents 
the conductor section is practically lessened, being restricted 
largely to the outer metal of the conductor. If the round con- 
ductor, fig. 2, were made of iron, the magnetism interior to it and 
set up by a current in it would be very much greater, the section 
of the conductor being filled with magnetic circuits or lines 
around the centre. The total magnetism, external and internal, 
would be much greater in this case for a given current flow, and 
the energy abaiched and given out in formation and loss of field 
or the self-induction would be much inc . This could, 
however, be greatly diminished by slitting the conductor radially 
or making it of a number of separate wires out of lateral 
magnetic contact, one with the other, fig. 3. In these cases the 
resistance of the interior magnetic circuits would be increased, 
as there would be several breaks in the continuity around the 
centre of the conductor. The total etism which could be set 
up by a current would be lessened, and the self-induction, there- 
fore, lessened. 





Fie. 3. 


The moment we begin the bringing of iron into proximity with 
an electric conductor conveying current, we provide a better 
medium for the flow or development of magnetic lines or circuits. 
In other words, the lines may then be longer, yet equally intense, 
or more lings may be crowded into a given section of this metal 
than in air or space. Figs. 4a, 4b, 4c, show the effect brought 
about by bringing iron of ‘different forms near to the conductor. 

It shows, in other words, the development of the ordinary electro- 

et of the horseshoe form, and the concentration of the lines 
in the better medium. The lines also tend to shorten and diminish 
the resistance to their , 80 that attraction of the iron tothe 
conductor takes place, and if there is more than one piece of iron 
they tend to string themselves around the conductor in magnetic 
contact with one another. 
When copper bars of 1 inch diameter are traversed by currents 








of 40,000 to 60,000 ampéres, as in welding them, the magnetic 
forces just referred to become so enormous that very heavy masses 
of iron —— up to the bar are firmly held, even though the 
current be of an alternating character, changing direction many 
times a second. 





Fia. 4a. Fig. 4 B. 


Fig. 4c. 


When a conductor is surrounded by a cast iron ring, as in fig. 5, 
the current in such conductor has an excellent magnetic medium. 
surrounding it. A large amount of energy is then abstracted on 
the first impulse of current, which goes to develop strong and 
dense magnetic lines through the iron ring and across the gap in 
it. On taking off the current the energy is returned as extra 
current, and its force is many times what would be found with air 
alone surrounding the conductor. We have then greatly increased 
the self-induction, the storing of energy and opposition to current 
flow at the beginning, the giving back of energy and assistance to 
the current flow on attempting to remove or stop the current. 
Let us now complete the ring, by making it of iron, endless, fig. 6, 
with the conductor in the middle. 

We now find that on passing current through the conductor it 
meets with a very strong opposing effect or counter potential. The 
evolution of magnetic lines, or the opening out of magnetic circuits, 

on at a very rapid rate. Each line or magnetic circuit 
evolved, and cutting the conductor, flies at once outward, and 
locates itself in the iron ring. is ring can innumerable 
lines, and they do not crowd one another. It permits the lines 
even to lengthen in reaching it, and yet, on account of its low 
resistance to their e, the lengthening is equivalent to their 
having shortened in other media. We will suppose the current 
not sufficient to exhaust this peculiar capacity for lines which the 
iron has. Equilibrium is reached, the conductor has opened up 
innumerable closed circuits, and caused them to exist in the ring 
still closed ; but in iron, not space or ether merely. The current 
passing has continued its action and storage of energy until, to 
emit another line in view of the resistance now found in the 
crowded iron ring, is impossible. 


Fig. 5. 





Fig. 6. Fig. 7. 






Now, iet us cut off the current. We are surprised to find a very 
weak extra current, a practical absence of self-induction on break- 
ing, or at least, a giving out of energy in no wise comparable to 
that on making. Let us put on the current as it was before. 
Another curious result. But little self-induction now on making, 
energy not absorbed. 

Now cut off the current again. Same effect as before. Now 
let us put on the current reversed in direction. At once we find 
a very strong counter potential or opposing self-induction de- 
veloped. 

The ring had been polarised, or retained its magnetic energy. 
and we are now taking out one set of lines and putting in reversely 

larised lines of force. This done, we break the reversed current 
without much effect of self-induction. The ring remains polarised 
and inert until an opposite flow of current be sent through. Iron 
is then a different medium from the ether. ; : 

. The ring once magnetised must, in losing its magnetism, permit 
a closure of the lines by shortening. This involves their age 
from the iron across the space in the centre of the ring, notwith- 
standing its great resistance to the lines of force. As passage from 
iron to air is equivalent to lengthening of the lines, it is readily 
seen that such le: ening may oppose more effect than a slight 
shortening due to leaving iron, for air or space may give in pro- 
voking a closure and disappearance of the lines. Looked at from 
another standpoint, the lines on the iron may actually require a 
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small amount of initial energy to dislodge them therefrom, so that 
after being dislodged they may collapse and yield whatever energy 
they represent. 

I must reserve for the future further consideration of the iron 
ring, but in thinking upon this matter I am led tw think that the 
production of a magnetic line in an iron ring around a conductor 
may represent a sort of wave of energy, an absorption of energy 
on the evolution of the line from the conductor, and a slight giving 
out of energy on the line reaching that position of proximity to 
the iron ring, that its passage thereto may be said to be ashorten- 
i rocess or a lessening of its — 

e magnetism in air, gases and non-magnetic bodies, bein 
assumed to be that of the ether, this medium shows no such effects 
as those we get with the ring. It does not become permanently 
polarised, as does even soft iron under the condition >f a closed 
ring. The iron possesses coercive force, or magnetic rigidity, and 
a steel ring would show more of it. The molecules of the iron or 
steel take a set. If we were to cut the soft iron ring, or separate 
it in any way, this introduction of resistance of air for ether in 
the magnetic circuit would cause the lines to collapse and set up 
a current in the conductor. The energy of the ring would have 
been restored to the latter. The curious thing is that physically 
the polarised ring does not present any different appearance or 
ordinary properties different from those of a plain ring, and will 
not deflect a compass needle. Its condition is discoverable, how- 
éver, by the test of self-induction to currents of different direction. 
As a practical consideration, we may mention in this connection 
that a self-inductive coil for currents of one direction must be 
constructed differently from one to be used with alternating 
currents. The former must have in its magnetic circuit a section 
of air or the like, or be an imperfectly closed circuit, as it were. 
The latter should have as perfectly closed a magnetic circuit as 
can be made. We see here also the futility of constructing a 
Ruhmkorff core coil on the closed iron magnetic circuit plan, be- 
cause the currents in the primary are interrupted, not reversed. 

The considerations just put forward in relation to the closed 
iron ring, and its passive character under the condition of becom- 
in; larised, are more important than at first appears. It has 
been found that the secondary current wave of a closed iron circuit 
induction coil or transformer, whose primary circuit receives alter- 
nating current, is lagged from its theoretical position of 90 degrees 
behind the primary wave an additional 90 degrees, so that the 
phases of the two currents are directly opposed ; or the secondary 
current, working lamps only in its circuit, is one half a wave length 
behind the primary, instead of only a quarter wave length, as 

ight have been e ted. 

t when it is understood that the iron core polarised in one direc- 
tion by the primary impulse does not begin to lose its magnetism 
when that impulse simply weakens, but waits until an actual re- 
versal of current has taken place, it will be seen that the secondary 
current, which can only be a when magnetic lines are 
leaving the core and cutting the secondary coil or when the lines 
are being evolved and passing into the core from the primary 
coil, will have a beginning at the moment the primary reverses, 
will continue during the flow of that impulse, and will end at sub- 
stantially the same time with the primary impulse, provided the 
work of the secondary current is not expended in overcoming self- 
induction, which would introduce a further lag. Moreover, the 
direction of the secondary current will be opposite to that of the 
primary, because the magnetic circuits which are opened up by the 
primary current in magnetising the core, or which are closed or 
collapsed by it in demagnetising the core, will always cut the 
secondary coil in the direction proper for this result. Transformers 
of the straight core type with very soft iron in the cores and not 
too high rates of alternation should approximate more nearly the 
theoretical relation of primary and secondary waves, because the 
magnetic changes in the core are capable of taking place almost 
simultaneously with the changes of strength of the primary 
current. This fact also has other important practical and theo- 
retical bearings. 

Let us assume a plain iron core, fig. 7, magnetised as indicated, 
so that its poles, nN, s, complete their magnetic circuits by what 
is called free field or lines in space around it. Let a coil of wire 
be wound thereon as indicated. Now assume that the magnetism 
is to be lost or cease, either suddenly or slowly. An electric 
potential will be set up in the coil, and if it has a circuit, work or 
energy will be produced or given out in that circuit, and in any 
other inductively related to it. Hence the magnetic field repre- 
sents work or potential energy. But to develop potential in the 
wire the lines must cut the wire. This they can do by collapsing 
or closing on themselves. The bar seems, therefore, to lose its 
en by gaining it all, and in doing so all the external lines 

f force moving inward cut the wire. The magnetic circuits 

shorten and short-circuit themselves in the bar, perhaps as innu- 
merable molecular magnetic circuits interior to the iron medium. 
To remagnetise the bar we may an electric current through 
the coil. The small closed circuits are again distended, the free 
field appears, and the lines moving outward cut across the wire 
coil opposite to the former direction, and produce a counter poten- 
tial in the wire, and consequent absorption of the energy repre- 
sented in the free field produced. As before studied, the mag- 
netism cannot disappear without giving out the energy it repre- 
sents, even —> wire coil be on open circuit, and there- 
fore unable to discharge that energy. The coil open circuited is 


static, not dynamic. In such assumed case the lines in closing 
-cut the core and heat it. Let us, however, laminate the core or sub- 
divide it as far as possible, and we appear to have cut off this 
escape for the energy. This is not 


'y so, however. We have 








simply increased the possible rate of of closure, or move- 
ment of the lines, and so have increased for the divided core the 
intensity of the actions of magnetic friction and local currents in 
the core, the latter still receiving the energy of the magnetic 
circuit. This reasoning is based on the possibility in this case of 
cutting off the current in the magnetising coil and retaining the 
magnetic field. This is of itself probably impossible with soft 
iron. That the core receives the energy when the coil cannot is 
shown in the well-known fact that in some dynamos with arma- 
tures of bobbins on iron cores, the running of the armature coils 
on open circuit gives rise to dangerous heating of the cores, and 
that under normal work the heating is less. In the former case 
the core accumulates the energy represented in the magnetic 
changes. In the latter the external circuit of the machine and 
its wire coils take the larger part of the energy which is expended 
in doing the work in the circuit. In this case, also, the current 
in the coils causes a retardation of the speed of change and extent 
of change of magnetism in the iron cores, which keeps down the 
intensity of the magnetic reaction. In fact, this retardation or 
lag and reduction of range of magnetic change may in some 
machines be made so great by closing the circuit of the armature 
coils themselves or short circuiting them that the total heat de- 
veloped in the cores is much less than under normal load. 

I wish now, in closing, to refer briefly to phenomena of moving 
lines of force, and to the effects of speed of movement. In order 
to generate a given potential in a length of conductor we have 
choice of certain conditions. We can vary the strength of field 
and we can vary the velocity. We can use a strong field and slow 
movement of conductor, or we can use a weak field and rapid 
movement of the conductor. But we find also that where the 
conductor has large section it is liable to heat from eddy currents 
caused by one part of its section being in a stronger field than 
another at the same time. One part cuts the lines where the 
are dense and the other where they are not dense, with the result 
of difference of potential and local currents which waste energy in 
heat. We cannot make the conductor move in a field of uniform 
density, because it must pass into and out of the field. The con- 
ditions just stated are present in dynamos for heavy current work, 
where the speed of cutting of lines is low and the armature con- 
ductor large in section. 
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Fig. 8. 


But we find that in a transformer secondary we can use very 
large section of conductor, even (as in welding machines) 12 to 
15 square inches solid copper, without meeting appreciable diffi- 
culty from eddy currents in it. The magnetic lines certainly cut 
the heavy conductor and generate the heavy current and potential 
needed. What difference, if any, exists? In the transformer the 
currents are generated by magnetic field of very low density, in 
which the lines are moving across the conductor with extreme 
rapidity. The velocity of emanation of lines around the primary 
coil is probably near that of light, and each line passes across the 
section secondary conductor in a practically inappreciable time 
There is no cause then for differences of potential at different 
parts of the section heavy secondary. Then to avoid eddy cur- 
rents in large conductors and generate useful currents in them, 
we may cause the conductor to be either moved into and out of a 
low density field with very great speed, or better, we must cause 
the lines of a very low or fitta field to traverse or cut across 
the conductor with very high velocity. 

It is a known fact that in dynamos with large section armature 
conductors there are less eddy currents produced in the conductors 
when they are provided with iron cores or wound upon iron cores, 
than when the conductors are made into flat bobbins moved in 
front of field poles. Projections existing on the armature between 
which the conductors are placed have a like effect, and enable us 
to employ heavy bars or bundles of wire without much —— 
from local currents. The reason is simple. In the armatures wit 
coils without iron in them, or without projections extending 
between the turns, the conductor moves into and out of a very 
dense field at comparatively low velocity, so that any differences 
of potential ripe in the of the section of conductor 
have full effect and abundant time to act in setting up harmful 
local currents. In the cases in which iron projects through the 
coil or conductor, the real action is that the lines of the magnetic 
circuits move at high speeds across the conductor, and the con- 
ductor is at all times in a field of very low density. Figs. 8 and 
9 will make this plain. In fig. 8 we have shown a smooth arma- 
ture surface, having a heavy conductor laid thereon, and which is 
at a, just entering a dense field at the edge of the pole, n, and at 
b, leaving such field. It will be seen that when in such position 
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the conductor, if wide, is subjected to varying field strength, and 
moves at a low speed for the generation of the working potential 
as it passes through the field, thus giving rise to eddy currents in 
the conductor. . 

In fig. 9 the conductors are set down between projections, in 
which case both armature and field poles are teunhastedd or subdi- 
vided. As each projection leaves the edge of field pole, n, the 
lines which it had concentrated on and through it snap backward 
at an enormous speed, and cross the gep to the next succeeding 
projection on the armature, cutting the whole section of the heavy 
armature conductor at practically the same instant. This brisk 
transfer of lines goes on from each projection to the succeeding 
one in front of the field pole, leaving a very low density of field 
at any time between the projections. The best results would be 
obtained when the armature condactor does not project beyond or 
quite fill the depth of groove between the projections. Of course 
there are other remedies for the eddy current difficulty, notably 
the stranding and twisting of the conductor on the armatures so as 
to average the position of the parts of the compound conductor. 


Fia. 9. 























Fie. 10. 


Perhaps the most extreme case of what may be called dilution 
of field by projections and by closed magnetic circuits in trans- 
formers would be that of a block of iron, 8, fig. 10, moved between 
poles n and s, and having a hole through it, into and through 
which a conductor is carried. The path through the iron is so good 
that we can scarcely consider that any lines cross the hole from n 
to 8; yet as B moves forward there is a continual snapping transfer 
of lines from the right forward side of the hole to the left or back- 
ward side, cutting the conductor as they fly across, and developing 
an electromotive force in it. 1 have described this action more in 
detail becanse we have in it whatever distinction in the manner 
of cutting the lines of the field is to be found between wire on 
smooth armatures and on projection armatures and modifications 
thereof ; and also between flat, open coils passing through a field 
and bobbins with cores of iron. The considerations advanced 
also bring out the relation which exists between closed iron circuit 
transformers and closed iron circuit (projection) dynamos, as we 
may call them. 

I had intended at the outset of this paper to deal to some extent 
with the propagation of lines of magnetism undergoing retardation 
in reference to alternating current motor devices, transformers 
with limited secondary current, or constant average current, an 
alternating motor working with what I may term a translation 
lag, &c.; but it was soon found that these matters must remain 
over for a continuation of this paper at some future time. My 
endeavour has been in the present paper to deal with the lines of 
force theory as though it were a symbol of the reality, but I con- 
fess that it is done with many misgivings that I may have carried 
it too far. Yet, if we are to use the idea at all, it has seemed but 
right to apply it wherever it may throw any light on the subject 
or assist in our understanding of phenomena. 
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Physical Society, June Sth, 1889. 
Prof. Ayrton, F.R.S., Vice-President, in the chair. 
Dr. Bond and Mr. Brutton were elected members. 
The following communications were made :— 


A “Photograph of Lightning Flashes” was exhibited and de- 


scribed by Dr. Horrzert. The photograph was obtained during 
the storm on the 6th inst., whilst the camera was being waved 
about in the hands, and shows three similar and parallel flashes, 
thus proving that successive sparks in multiple flashes may 
traverse the same path and may be separated by appreciable in- 
tervals of time. The supposed primary spark is intersected by 
numerous tributary ones spreading out on both sides, the second 
spark one tributary and the third none. Faint bands of light 
pass across the plate parallel to the direction of motion, and these 
prove that some residual illumination exists during the intervals 
between the successive flashes. Evidence of a dark flash is also 
presented by the plate. 

Prof. Herscuet, who had taken photographs during the same 
storm, referred to the fluttering appearance of the flashes and 
on their long duration ; in many cases the time was sufficient to 
allow him to direct the camera towards the flash and make a suc- 
cessful exposure. He had also observed multiple flashes with 
the unaided eye, and on waving his hand about he had some- 
times noticed about a dozen distinct images of it during one 
discharge. 

Mr. Gregory said that he watched the storm along with two 
others, and they could seldom agree as to the shape of the flashes, 
or on their simple or multiple character. The want of agreement 
as to multiplicity he thought might be caused by their eyes being 
directed towards different parts of the sky when a multiple flash 
occurred ; the one who happened to be looking towards the flash 
might be conscious of only one impression, whereas the others 
in directing their eyes would receive the flashes on different parts 
of the retina. In some cases as many as three distinct flashes 
(occurring at intervals of about 10 seconds) traversed the same 
path, and a number of the discharges presented a beaded or 
striated appearance. The beads seemed to remain after the main 
flash had faded, and this might account for the bands shown in 
Dr. Hoffert’s photograph. 

Mr, C. V. Boys, in referring to multiple flashes, said that 
although his statements made in the discussion of Mr. Whipple’s 
paper on April 13th were not readily accepted, yet no one who 
watched the recent storm could doubt their existence. 

Prof. S. P. THompson thought the order of the flashes on the 
photograph may have been the reverse of that supposed, for he 
observed that the bands of light extended on both sides of the so- 
called < “aed flash, whereas the outside of the third flash was 
quite . 

Mr. E. W. Smirx noticed many cases of “sympathetic dis- 
charge,” in which a flash in the north seemed to precipitate 
another in the N.W. within a few seconds, and in this he was 
corroborated by Mr. Gregory, who viewed the storm from a 
different locality. 

Mr. C. V. Burton thought the heating of the air by the first 
spark might give rise to the tributary sparks in subsequent 
ones. 

Mr. A. W. Warp mentioned a long flash observed at Cambridge, 
which passed from the zenith and struck some farm buildings at a 
distance, and he was particularly impressed by the considerable 
time occupied in its progress. 

“ On the Methods of Suppressing Sparking in Electromagnets,” 
by Prof. S. P. Tuompson, D.Sc. The object of this paper is to 
classify the methods which have been suggested, and to draw 
attention to a novel method of some importance. The classifica- 
tion is as follows:—(1) Mechanical devices: (a) Simple snap 
switch ; (b) Break in magnetic field: (c) Break under liquid; (d) 
Wiping break (asbestos, &c., brushes) ; (e) Blow out. Electrical 
devices: (A) Use of condensers, (a) placed across gap, and (b 
across terminals of magnet ; (B) Mutual induction protectors, & 
copper sheath around core, and (b) layers of foil between winding ; 
(c) Short-circuit working; (p) Differential winding; (z) High 
resistance shunt (non-inductive) ; (Fr) Voltameter or liquid resist- 
ance across gap; (G) Multiple wire arrangement of Mr. Langdon 
Davies ; (H) Electro-magnet with two bobbins in series or parallel. 
The merits and demerits of the different methods are indicated. 
The multiple wire arrangement used by Mr. Langdon Davies in 
his Harmonic telegraph consists in winding each layer separately, 
and uniting all in parallel. The effect of this is to make the time 
constants of the layers different, and on breaking the circuit the 
energy is spent in mutual discharges. 

“A Shunt Transformer,” by Mr. E. W. Suir. Two con- 
ductors, aA and B, of equal impedance are placed in series between 
alternate current mains, and the same mains are connected 
through the incandescent lamps in series. The conductor, a, has 
great resistance, and, B, has large self-induction, and when their 
junction is joined to that of the two lamps, both lamps become 
brighter and the main current is reduced. These phenomena were 
shown before the society. Since a may consist of lamps and B 
may be a choking coil, the arrangement will serve to increase the 
P.D. between the terminals of the lamps without wasting much 
energy. 

Daisnete of a similar nature have been made on a Mordey 
transformer wound with three equal coils. One coil was used as 
primary and the other two as separate secondaries, their respec- 
tive circuits consisting of lamps and an alternate current motor. 
Under these conditions the arithmetical sum of the mean secondary 
currents exceeded the primary current by 14 per cent., the 
secondary volts were 8 per cent. less than the primary. All these 
experiments strikingly illustrate the effects of acceleration and 
lag in alternate current circuits, and (as was pointed out by the 

author) show that meters registering “ampére-hours” merely, 
may give readings differing greatly from the numbers representing 
the energy used, 
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6382. “ An improved electric automatic delivery box.” W. C’ 
J. Minter. Dated April 30. 8d. Claims:—1. In automatic 
delivery apparatus two or more magnets so connected with the 
coin chute that on the insertion of a predetermined coin the 
magnets will operate an escapement permitting the delivery of 
the article, substantially as set forth. 2. In automatic delivery 
apparatus the combination with the magnets of a pivoted lever, 
the motion of which operates the escapement of the delivery 
wheel, and also actuates a catch lever so as to throw it into the 
path of the coin, and subsequently allow it to return to its normal 
position, permitting the said coin to fall from the chute, sub- 
stantially as set forth. 3. The general arrangement and construc- 
tion of parts forming the improved automatic delivery apparatus, 
substantially as described. 


7111. “Improvements in electrical couplings.” J. H. Davies. 
Dated May 14. 8d. One form of contact pieces consists of a plug 
and a socket on each half of the coupling, the plug on each half 
fitting iato the socket on the other half; these plugs and sockets 
may be split so as to improve the contact. If only one electrical 
connection is to be made each half coupling may be provided with 
a plug and a socket electrically connected together and to the 
leading in cable. If two electrical connections are to be made the 
plug and socket in each half coupling are electrically connected 
to two leading in cables, and insulated from each other. If four 
electrical connections are to be made two plugs and two sockets 
— be provided in each half coupling. The claims are 4 in 
number. 


7399. “Improved method of and means for telegraphing by 
means of light.” H. H. LeraH. (Communicated from abroad by 
P. la Cour, of Denmark.) Dated May 18. 8d. Relates to the 
apparatus described in the Review last year. 


7522. “An automatic electric switch or cut-out.” E. J. 
Hovauton. Dated May 22. 8d. When using dynamo machines 
for charging accumulators or other purposes it happens, some- 
times, that an abnormal amount of heat is developed on the com- 
mutators. of such machines which, if not diminished or stopped, 
may cause damage. To preventsuch injury occurring the inventor 
places under, over, or in close proximity to the commutators, a 
compound metal plate made of dissimilar metals, such as zinc and 
steel, brass and steel, &c., and arranges it in such a manner that 
when the commutator is excessively heated the heat radiating 
from it shall cause the plate to warp, bend, or move in such a 
manner as to disconnect a circuit, or by interposing resistance 
lessen the work done by the dynamo. There is 1 claim. 


7750. “Improvements in electric arc lamps.” J. Duuair. 
Dated May 26. 8d. Relates to an improved construction of elec- 
tric arc lamps in which the light from the fixed luminous point is 
thrown upward agent a reflecting surface, and in which the 
positive carbon is for this on placed at the bottom, the nega- 
tive carbon being directed upward, the two carbons being made 

-to move at speeds proportional to their rate of consumption, so as 
to maintain the luminous point always at the same distance from the 
reflector and thus giving a constant angle of projection and a 
uniformly reflected light. The claims are 3 in number. 


7720. “Improvements in electric tell-tales for checking watch- 
men and for other similar purposes.” H. Boarpman. Dated May 
26. 8d. The inventor employs a number of electro-magnets, 
preferably of similar construction to the electro-magnets of single- 
stroke electric call bells, each of the armatures of which is pro- 
vided with a needle. Each of the said electro-magnets forms part 
of separate circuits extending to the various stations under the 
supervision of the watchman or other person, and at each station 
a button or other device for completing the circuit is situated so 
that the watchman when visiting such station closes the circuit, 
thereby exciting the electro-magnet in connection with it and 
operating the armature punctures the paper lying beneath by 
means of the needle attached thereto, thus sede such visit at 
the place where the apparatus is situated. The electro-magnets 
are fixed in a case so as to prevent the recording apparatus being 
tampered with. The claims are 4 in number. 


7876. ‘Improvements in electric batteries.” B. Wui.ucox. 
cea y ae from abroad by B. Abdank Abakanowicz and A. 
’Arsonval.) Dated May 29. 8d. Consists in applying a con- 
tinuous pressure to the electrodes employed in primary or 
secondary generators, as described, in order to obtain a greater 
area of active surface and diminish the resistance and depolarisa- 
tion. To obtain a carbon electrode, for example, fragments of 
broken carbon are enclosed in a porous or foraminous cylinder or 
other vessel or receptacle, and sufficient pressure is applied to 
maintain the pieces in intimate contact. There is 1 claim. 


8039. “Improvements in or relating to the generation, trans- 
formation, or conversion of electric currents.” A Lz CuERcg and 
A. VansTEENKISTE. Dated June 1. 8d. Consists essentially in 
the combination, with a magneto or dynamo-electric machine, of 
converting and multiplying apparatus and of accessory devices 
required to establish the electrical relations between the generating 
— and the multiplying converters. The claims are 3 in 
number. 


9381. “ Improvements in electric batteries.” A. ImscHENETZKY. 
Dated June 27. 8d. Claims :—1. In an electric battery of zinc 


and carbon, with two exciting liquids, placing the zine electrode 
in a liquid which has a greater affinity for oxygen than for the 
zinc. 2. In an electric battery of zinc and carbon, and two 
exciting liquids, placing the carbon electrode in a solution of man- 
ganic acid, or in a liquid rich in oxygen, and the zinc electrode in 
a solution of sulphide or hyposulphite of an alkaline metal, or in 
a — which has a greater affinity for oxygen than for the zinc. 
3. The arrangement of electric battery as shown and described 
with reference to the drawing. 


12198. ‘Improvements in electrical switches.” F. T. Scumrpr. 
Dated August 24. 8d. Ona suitable base of insulating material 
the inventor mounts a lever on a fixed stud, and on the same or 
another fixed stud he places an arm, at the outer end of which is 
a pin projecting in the same line as the fixed stud. This pin he 
connects by means of an expanded spiral spring to another pin on 
the before-mentioned lever, so that on operating the lever from 
one position or stop to another, the spiral spring is further 
expanded, and at such an angle with the arm that the latter is 
pulled from one terminal connection to the other; the arm bein, 
uncontrollable between the terminals, and held by the spira 
spring tight against overhanging flanges formed on the terminals, 
eanley ensuring a rubbing contact between the switch arm and 
terminals when making or breaking thecircuit. There is 1 claim. 


12817. “Electric apparatus for stopping a steam engine from 
a distance.” E. Dixon. Dated September 5. 8d. The power 
released by electricity disconnects the governor and allows the 
throttle valve to be closed by a weight, or it may directly close 
the same or any other valve by which the steam may be cut off 
from the engine. The apparatus is reset by raising the weight or 
compressing a spring. There is 1 claim. 


1889. 


319. “Improved apparatus and connections for charging and 
discharging storage batteries.” W.P.Kooxoary. Dated January 
8. 8d. Relates to the connection of a battery of storage cells 
with the line it is to supply (called herein the working line), and 
also with the primary battery from which the storage battery is 
to be charged, and its main object is to provide means by which 
the change from one connection to the other may be automatic, 
so that the storage battery is thrown into the position of dis- 
charge merely by the closing of the working circuit, and is thrown 
into the position of charging by the opening of that circuit. The 
claims are 9 in number. 


820. “ Improved methods of preparing solution compounds for 
galvanic batteries.” W. P. Kooxoary. Dated January 8. 4d. 
Claims :—1. The process of making a battery dry compound whose 
ingredients are sulpate of soda, bichromate of soda, and sulphuric 
acid, consisting of the following steps; viz., first, dissolving the 
sulphate and the bichromate in about one-half of the quantity of acid 
to be used, the same being heated; and then adding quickly the 
remainder of the acid ; substantially as described. 2. The process 
of making a battery dry compound whose ingredients are sulphate 
of soda, bichromate of soda, and sulphuric acid, consisting of the 
following steps ; viz., first, dissolving the bichromate in just enough 
hot water to hold it in supersaturated solution ; and then mixing 
therewith the sulphuric acid and sulphate of soda to be used; 
substantially as described. 3. The process of making a battery 
dry compound whose ingredients are sulphate of soda, bichromate 
of soda, and sulphuric acid, consisting of the following steps; 
viz., first, dissolving the bichromate in just enough hot water to 
hold it in supersaturated solution; second, mixing with this 
bichromate solution about one-half of the quantity of acid to be 
used, and alsv dissolving the sulphate therein ; and, third, adding 
quickly the remainder ofthe aad; substantially as described. 


506. “ Improvements in and relating to electrical switches, 
chiefly designed for use in connection with apparatus for obtaining 
synchronous movements. H. H. Lake. (Communicated from 
abroad by E. F. Law, at present residing in Constantinople.) 
Dated January 11. 11d. lates to electrical switches, chiefly 
designed for use in connection with apparatus of the kind or class 
described in the specifications of former letters patent, dated 
respectively 15th December, 1886, No. 16,485, 5th September, 1887, 
No. 12,025, and 5th March, 1888, No. 3,359, for obtaining synchro- 
nous movements for the purpose of transmitting electric impulses 
to operate and control type-setting machines, type-writers, or the 
like. The claims are 3 in number. 


746. “ Improvements in and relating to electric secondary bat- 
teries or accumulators.” O. Lugo. Dated January 15. 64d. 
Consists :—1. In a novel substance designed for use around or in 
contact with the electrodes of the battery, or itself constituting 
the electrodes ; said substance being of such a nature that when 
the poles or electrodes of the battery are connected to a charging 
source of the required electromotive force, the gases evolved elec- 
trolytically at the said poles or electrodes or through such sub- 
stance will be occluded or absorbed as such, that is to say, oxygen 
will be developed and absorbed or occluded at the same moment 
at the anode or positive pole, and hydrogen will be developed and 
absorbed or occluded at the cathode or negative pole withont detri- 
mental resulting chemical action upon the substance itself or the 
electrode. It consists secondly in novel processes of preparing the 
said substance. It consists thirdly in a novel battery constructed 
with gas occluding or absorbing electrodes immersed in an electro- 
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lyte. It consists fourthly in a novel process of storing or occluding 
electrolytically developed gases adapted to be recombined or re- 
converted into their original form, and by such reconversion to 
produce or generate electricity. The claims are 16 in number. 


CORRESPONDENCE. 


The Mammoth Combination. 


I-was very glad toread the leading article in your issue 
of the 7th inst., entitled “Cui Bono.” It is, .as a 
rule, easier to ask a question than to answer it, and it 
may be so in this case, but there are exceptions to most 
rules, and, if prudence permitted, it would not .be very 
difficult to say who would immediately benefit by the 
Mammoth Combination. 

The question for bona fide investors to consider is 
what will be the ultimate issue, and they, as a rule, not 
being technical experts, are unable to form a personal 
opinion, and are therefore dependent upon others ; but 
how are they to know that “others” are unbiased in 
their judgment? There is, however, one feature in 
this scheme (and in most companies) that needs no 
special knowledge to consider, viz.: What proportion 
of the proposed capital for purchasing the undertakings 
will go to sellers, and how much to the promoters ? 
This is easily ascertained by anybody who will take 
the trouble to inspect the various agreements usually 
advertised as on view at the solicitor’s office. In 
this case Mr. H. E. Tarver agrees to purchase from 
the sellers, partly in cash and partly in shares, as 
follows :— 

The Electric Power Storage 
Company ... 

El well-Parker 

Sprague en ae 

Railway Electric Construction 

Julien ... ove ‘ 


£171,750 
56,000 
14,000 
14,000 
40,000 


£295,750 0 0 


“ Mr. Tarver has fixed the purchase price at” 
£397,300, which is just £101,550 more than he has 
to pay. This, I suppose, is what is usually called 
“promotion money ;” but surely, even in an under- 
taking as large as this, the cost of advertising, printing, 
legal expenses, &c., cannot be anything like £101,550 ? 
This is rather a large amount for a new undertaking to 
write off as a “ bad debt,” for how else can it be regarded, 
seeing that it is shareholders’ money gone where it 
cannot be used for or yield them any benefit. A 
further examination of the agreements will show that 
the remaining £295,750 are not all “ beer and skittles ” 
to the shareholders ; considerable pulls, to the extent 
of 10 per cent. on some items, have to be paid yearly 
before there isany dividend. The general arrangement 
is such that the majority of the directorate, being 
largely interested in the undertakings sold, have taken 
care to so watch their interests that their labours will 
not have been in vain, even should the future of the 
Electric Construction Corporation be as the past of the 
Electric Power Storage Company. So much for the 
non-technical mind ; but surely some investors are, or 
have been, business men ? and one would think they 
would naturally ask how far the various concerns are 
worth the amounts Mr. Tarver has agreed to pay for 
them. Now, inasmuch as the directorate who are to 
represent the purchasers do represent, and, in fact, are 
the sellers, it may be fairly held that the values of the 
property are “coram non judice.” 

Examination of the agreements shows that a large 
portion of the “property” consists in patents. 
Neglecting ‘those of the E.P.S. Company, which have 
a recognised value—what that value in £5. d. is I 
cannot pretend to say—neglecting also those of the Rail- 
way Electrical Contractors, for the contrary reason, I 
have taken the trouble to examine all those of Julien 
and Sprague, and enclose you a list of both. 

Julien’s patents, 8,881, 1885, 8,855, 1887, are for im- 
provements in secondary batteries, and inasmuch as 





the E.C.C. purchase the patents of the E.P.S. Company, 
that. claim to cover all known or possible means for 
constructing secondary batteries of any commercial 
value, then surely these were not a necessary addition 
to the Corporation’s stock—at any rate, not worth 
£40,000? Of the remaining patent, 2,470, 1886, the 
only credit due to Mr. Julien is for the care with which 
he must have posted himself up in the work of others 
before he took out his own patent—Siemens, Recken- 
zaun, Hopkinson, Holroyd Smith, and others are dis- 
tinctly recognisable, and a considerable reduction of 
the 24 claims will probably have to be made. Take two 
examples :— 


-- 7, “An electric boat, the propeller shaft of which is 


actuated by a dynamo or electric motor, together with 
accumulators and other mechanism as herein set forth.” 

17. “The use of the mechanism and devices herein- 
before described, either separately or in combination 
for electrical application in general, and especially in 
the transport of motive power.” 

Common sense ought to have told the inventor that 
in the year 1886, especially after his evident reading, 
that it was dangerous to insert that word “ separately.” 

Turning to Sprague’s patents, they, with one excep- 
tion, may be described as “ electrical mathematics,” and 
are mostly based on the principle of “ multiple wind- 
ing” of motors, controlling the speed and power of 
motors by varying the internal resistance. Mr. Sprague 
certainly describes some complicated and, from a 
scientific point of view, highly interesting methods of 
doing this ; but surely, being an American, he. cannot 
be oblivious of the fact that “multiple winding” for 
this very purpose was patented in the U.S.A. before the 
first of his effusions, and it is on record in your Journal 
that when he first tried to astonish English electricians 
with his discoveries, Mordey and Thompson, and I 
believe also Ayrton and Perry, threw down the gauntlet, 
and we on this side thought they came out conquerors 
in the long word battle. It is also a rather interesting 
bit of history that even in America, where they go 
ahead so fast, that Sprague did nothing in electric 
traction until after his brother had ridden upon a car 
Holroyd Smith was exhibiting in Paris, and forwarded 
him a description of the Blackpool line. 

One of Sprague’s patent, 9,527, 1885, has practical 
merits. It isa good idea well carried out. It relates to the 
method of swinging and gearing the motor. On behalf . 
of the purchasers it is to be regretted that more care 
was not exercised in drawing the claims, for it is prac- 
tically all the purchasers get for £14,000, that (in face 
of the correspondence in your paper) is of any value. 
The corporation have not secured a shield and buckler 
in Sprague’s patents, and Julien’s will certainly prove 
a weak point in their armour, for buying his battery 
patent may be interpreted as a doubt of the soundness 
of the E.P.S., and therefore leaves the gate ajar for 
others. 

The slow progress in electric traction is, as you 
rightly say, no fault of English engineers and elec- 
tricians; it rests with the tramway companies and local 
authorities. The order of merit for practical and 
economic purposes may be stated as follows: 1. Over- 
head conductors. 2. Underground conductors. 3. 
Secondary batteries.” The first two have been abun- 
dantly proved to be as reliable and cheaper than any 
other method of traction, but the tramway companies 
hesitate, and the local authorities refuse permission. 

The third has been proved to be reliable and efficient, 
and the tramway companies are ready to adopt and the 
local authorities to sanction it, providing the con- 
tractors will undertake to work at a less rate than it at 
present costs them by horses, and there’s the rub; for 
experience does not prove the economy of secondary 
batteries. Manufacturers know this too well, and are 
therefore ready to equip and sell out and out and have 
done with it, but are wise enough from experience not 
to contract for any length of time. 

Perhaps the purchase of the Julien patents may 
render negotiations somewhat easier. 


June 18th, 1889. 


Suum Cuique. 





